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THE EVOLUTION OF “VARIGAM™ 


By Rowland S. Potter, F.P.S.A., F.R.P.S. 
Co-Inventor of "Varigam" 


If good prints are to be obtained, it is absolutely necessary for 
the gradation of the printing paper to fit or complement the grada- 
tion of the negative. Since any photographer who deals with a variety 
of subjects is bound to come up with negatives of different gradation 
and length of scale, photographers have long sought for a precise 
means of adjusting the gradation of the paper to the gradation of the 
negative. 

In the early days the photographer had to be content with just 
one grade of contrast (steepness of gradation) in the paper he used 
for printing from his negatives. Later, it became known that the 
papers made by various manufacturers differed considerably one from 
another in steepness of gradation. It then became common practice 
for good photographers to stock the paper of several manufacturers 
so that best results could be obtained from different negatives. The 
products, unfortunately, differed in speed and tone as well as in steep- 
ness of gradation. Resort was also had to over and under exposure 
with short or prolonged development in an effort to obtain gradation 
control, but this was usually accompanied by loss of quality. 

Developers allegedly giving soft and hard gradation were also 
used but this procedure, being very inconvenient to carry out, did not 
satisfy the critical user. 

Then the manufacturers made their papers in two, three, or 
more grades of contrast (steepness of gradation), but still, the avail- 
able papers did not always have the gradation needed and the photog- 
rapher was compelled to keep even larger stocks of paper on hand. 

Forty years ago a German, Rudolph Fischer, proposed to obtain 
gradation control in one paper by mixing hard and soft emulsions 
together. One of the two emulsions was made sensitive to green light 
and control of gradation was obtained by altering the color of the 
light used for printing. There is no need to go into the difficulties 
encountered, it is sufficient to say that the product did not reach a 
serious market. 
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The ultimate character of a photographic product is the summa- 
tion of the sensitivity characteristics of the individual silver halide 
(bromide, bromo-chloride or chloride) grains, the essential ingredi- 
ent in the emulsion coating of photographic paper (there are many 
millions of such grains per square inch of paper surface). Each grain 
requires a definite and unique exposure to light to become develop- 
able to black silver. Now, if these grains do not differ greatly in 
sensitivity to light, we have a paper of high contrast or steep grada- 
tion—if, however, the individual grains differ widely in light sensi- 
tivity, we have a paper of soft gradation. These silver halide grains 
are normally sensitive only to blue light but can be made sensitive 
to other colors by appropriate treatment with certain types of dye. 
If the grains of an emulsion are sensitized to green light we obtain 
a product which will have essentially similar gradation to either blue 
or green light. 

If a means can be found which will cause some of the mixed 
silver halide grains to become more sensitive to color (green) than 
others, we will extend the sensitivity range to that color light (green) 
beyond the sensitivity range to blue light; such a product will give soft 
gradation when exposed to green light (yellow is green plus red) 
and hard gradation when exposed to blue light. 

Such a product was developed by the writer and his assistants in 
the Research Laboratories of the Defender Photo Supply Co. of Roch- 
ester (since acquired by DuPont) of which he was then in charge. 
A suitable set of light filters was also developed so that any desired 
gradation could be obtained by printing through one or the other of 
these filters without practical change in exposure, the full density 
from black to white being always obtainable. 


We have now progressed a long way towards simplicity in grada- 
tion control. No longer is it necessary to stock a variety of paper 
grades, nor to monkey with many trays of developer. 

It is hoped that the reader will pardon this brief diatribe on the 
evolution of "Varigam" variable contrast photographic paper, and 
that it may be interesting to most of the photographers who appre- 
ciate the simplicity in use and special effects obtainable with “Vari- 
gam” paper, so well described in this booklet by Richard Marx. 


INTRODUCTION 


A SR ASN SP PS ELA ESN IS EEL LT ELIE LOLI LDL LEE CE CITT 


This book explains how "Varigam" and other variable contrast 
papers differ from graded printing papers, tells how they work, and 
describes the best techniques for making every sort of print from the 
simplest to the most complex. 


The author firmly believes that the flexibility of variable contrast 
papers makes straightforward printing easier to learn, makes complex 
printing operations easier to carry out, and that the unique qualities 
of this type of paper provide the answer to many printing problems 
otherwise impossible of solution from a practical point of view. 


Since the second edition of this book appeared in March 1955, 
Du Pont has introduced a new variable contrast paper under the 
name of “Varilour” and has also licensed three other manufacturers 
to produce variable contrast papers. 


Since this book covers all variable contrast papers which are 
generally available, it would be logical to change the title to "Print- 
ing with Variable Contrast Papers". This has not been done be- 
cause we feel that a large proportion of photographers are not 
familiar with this term, whereas they do know what is meant by 
"Varigam". So, throughout this book, if you chance to be using 
"Varilour" or one of Haloid's "Varaloid" papers, simply read the 
name of the paper you are using in place of the name "Varigam". 
Whenever reference is to “Varigam”, or one of the other papers, ex- 
clusively, the fact will be made abundantly clear. 


For a complete list of variable contrast papers see page 94, 
Chapter 12. 


It is the author's hope that this book will prove to be a clear 
and certain guide to fine print quality, for each and every reader. 


M. RICHARD MARX 
Los Angeles, California 


1. ADVANTAGES AND DISADVANTAGES OF “VARIGAM” 
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Three Kinds of Contrast 

To produce rich luminous prints which depict the character of 
the subject with maximum effectiveness the photographer must 
achieve a proper balance between three different kinds of contrast. 
Contrast in the subject, contrast in the negative and the contrast of 
the printing paper. 

It is essential for the photographer to have a clear understanding 
of each type of contrast, so let us begin by examining each in detail, 
in terms of the conventional types of printing papers, that is, papers 
other than "Varigam." 

This procedure will provide the background information needed 
to clearly understand how "Varigam" differs from conventional pa- 
pers and it will also point out the numerous advantages of conven- 
ience, economy and precise control of quality which "Varigam" offers. 


Subject Contrast 


Virtually all photographers take pictures of a wide variety of 
subjects. In so doing they inevitably encounter a similarly wide vari- 
ety of subject contrast. "Contrast" is the popular word for what is 
more correctly called the brightness range of the subject. A subject 
with high contrast will have a long brightness range. This means that 
the difference in brightness between the brightest part of the subject 
and the darkest part of the subject is very great. A subject with low 
contrast, sometimes called a "flat" subject, has a short brightness 
range. This means that the difference between the brightest and dark- 
est parts of the subject is comparatively slight. 

. The brightness range of a given subject is determined by the 
interplay of three factors: 


1. Intensity of the illumination. 
2. Direction of the illumination. 
3. Nature of the subject. 


7 Intense illumination alone will not produce a long brightness 
n : : : £ 
8€. Imagine that you are looking at a beach with the sun coming 
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tom directly behind you. The subject is very bright but it has a short 
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brightness range because there is nothing dark in the scene. If you 
now turn so that the sun comes from the side you are able to see the 
shadows cast by objects in the scene and the brightness range is greatly 
increased. If there are dark rocks in the scene along with the bright 
sand and water, the brightness range will be increased still more and 
this points to the influence of the third factor mentioned above. If 
this same scene is viewed on a cloudy day the brightness range is 
greatly reduced. The intensity of the illumination is much less and 
it has lost its directional quality. On an overcast day the light comes 
from all parts of the sky so there are no shadows. | 


Negative Contrast 


Contrast in a negative is indicated by the difference between the 
most translucent and most opaque parts of the negative. The correct 
technical term is the density scale of the negative. An overexposed 
negative may be very dense in all its parts and still not be of high: 
contrast. On the other hand an underexposed negative may be fairly 
thin (translucent) in all its parts and still be of rather high contra 
It is the degree of difference between the light and dark parts of 
negative that indicates contrast. 


his negatives, but such techniques are outside the scope of this book 


The one fact which is pertinent to our discussion is that al 
photographers produce negatives of varying contrast, so the skil 
printer must know how to produce the best possible print from evi 
kind of negative. 


Paper Contrast With Papers Other Than "Varigam" 


Contrast in conventional printing papers is perhaps most easi 
understood in terms of what happens to papers of different grades © 
contrast when they receive given amounts of exposure. The corte 
technical term for paper contrast is the exposure scale of the papel 
Suppose we take two pieces of a high contrast paper and two pieces © 
a soft (low contrast) paper. We give one piece of each type an € 
posure of 1 unit, and the other piece of each type an exposure OF 
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units, and then develop them. A "unit" of exposure in this case is 
simply an amount of exposure sufficient to produce a perceptible tone 
on the low contrast paper without a negative in the enlarger. The piece 
of high contrast paper which received 1 unit of exposure will be al- 
most devoid of tone, but the piece which received 3 units of exposure 
will be black or virtually so. The low contrast paper which received 
1 unit of exposure will show a definite tone and the piece which re- 
ceived 3 units will show a somewhat darker tone but will not be nearly 
so dark as the piece of high contrast paper which received 3 units of 
exposure. 

Thus we see that a high contrast paper is highly sensitive to small 
differences of exposure, while a low contrast paper requires much 
greater differences of exposure to produce a noticeable difference in 
tone on the paper. 

Let us now see how these facts apply when we print from 
negatives of high and low contrast. 

The dark and light parts of a high contrast negative show very 
great differences in density. Consequently, when such a negative is 
printed on a low contrast paper, the great differences in transmitted 
light produce definite differences in tone upon the exposed paper, and 
a clear and detailed image is produced. On the other hand, if a high 
contrast negative is printed on a high contrast paper, the paper's great 
response to small differences of exposure will cause all those parts of 
the image which were dark in the subject to go entirely black in the 


print, before the light parts of the image have received enough ex- 
posure to appear in the print at all. 


E A soft, low contrast negative can only produce small differences 
Bru because there is little difference between the light and 
B of such a negative. If we print such a negative on a high 
a ae 
E. ePaper, the great sensitivity of such a paper to small differences 
a will cause it to record each small variation of exposure 
afate tone in the print and i 
$ th 
HN p us produce a clear and detailed 
If we pri E 
E E a low contrast negative on a low contrast paper the 
Eier a ud striking various areas of the paper will not 
1 c O produce separate i i 
Print will result p tones in the print, and a dull gray 
This bri 
T m. wt 
85 us to the first principle of correct printing: The con- 
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trast of the paper must balance the contrast of the negative. In other 
words: 
A high contrast negative must be printed on a low contrast 
paper. 
A normal negative must be printed on a normal paper. 
A low contrast negative must be printed on a high contrast 
paper. 
The best quality print can be achieved only when this balance 
is precisely adjusted. Keep this fact in mind, for one of the most im- 
portant advantages of “Varigam” is the opportunity it affords for a 
more accurate adjustment of this balance than is possible with any 
other printing medium. 


Printing Papers Other Than "Varigam" 


In order to make it possible for the photographer to achieve 
satisfactory prints from negatives of varying contrast, most papers are 
offered in several grades of contrast. 

Contact papers are usually offered in 6 grades of contrast, pro- 
jection papers in from 1 to Á or 5 grades of contrast, depending on the 
purpose for which they are intended. Papers intended primarily for 
portrait studios which produce negatives of quite uniform contrast 
are usually offered in only 1 or 2 grades of contrast, while papers ins 
tended for amateur or general use are offered in from 3 to 5 grades 
of contrast. 


Physical Characteristics 


All printing papers including "Varigam" have four physical 
characteristics other than grade of contrast. These are generally called ' 
Tint, Weigbt, Surface and Texture 

Tint refers to the color of the paper upon which the emulsion 
is coated—white, cream white, or buff. 

W eight refers to the thickness of the paper, usually identified asi 
either single weight for the thinner papers or double weight for the 
thicker ones. A few papers are offered in a medium weight. 

Surface refers to the reflective characteristic of the surface, all 
is described by a variety of terms such as matte, for a non-shiny SUE 
face, to semi-matte, lustre, and glossy for progressively more reflective 


surfaces. 
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Texture refers to the texture of the paper surface and is also de- 
scribed by a variety of terms which differ considerably from one manu- 
facturer to another. 

It is not uncommon for a general purpose paper to be available 
in a dozen or more combinations of tint, weight, surface and texture. 


For example, Du Pont “Velour Black,” one of the most popular 


general purpose enlarging papers, is offered in 12 combinations of 
tint, weight, surface and texture and in 4 grades of contrast. Not 
all of the 12 combinations are available in all 4 contrast grades but 


there are actually 39 different “Velour Black” papers manufactured. 


The First Advantage of "Varigam" 

Obviously no photographer will have need of such a bewilder- 
ing variety of papers, but almost all will want some variety in paper 
characteristics. Some subjects appear to best advantage on a glossy 
surface, others on a matte or semi-matte surface. A cream or buff stock 
is often needed when a warm tone is desired. 

Let us assume then that you are able to boil down your require- 
ments to 3 combinations of physical characteristics in a paper with 
4 grades of contrast. This means that you need to have 12 boxes of 
paper on hand at all times. 

With “Varigam” you could have this same variety of physical 
characteristics on hand with only 3 boxes of paper. And with those 
3 boxes of paper you would have 10 grades of contrast available 
instead of 4, as we shall see in a moment. 

. So the first major advantage of "Varigam" is economy. Fewer 
Varieties of paper need to be purchased, and consequently there are 
no infrequently used papers which will become out-dated and spoiled. 


Balancing the Contrast of th 
l e Paper 
With the Contrast of the esane 


— M ee the photographer must first learn to “read” his 
B. E E. y so that he can tell what grade of paper will fit 
SAVE. This procedure is discussed in detail in Chapter 4. 
E à à B papers the photographer must select the con- 
E. E most 5 grades which are available. He can 
developer and ot a given paper very slightly by adjusting the 


by decreasing exposure and prolonging development. 
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tive more accurately. 


Other Advantages 


There are several other advantages which will become more 
understandable when some of the more advanced printing techniques 
have been explained. For example, it is quite practicable with “Vari- 
gam" to give an overall exposure with a filter giving one grade of 
contrast and then change to 2 filter giving another grade of contrast 
and "burn-in" a part of the image either to bring out or subdue detail 
in that area. Such advantages will be made clear as the various tech- 
niques are described. See chapters 9 and 10. 


Disadvantages of "Varigam" 


First, of course, is the fact that the filters for "Varigam" are 
needed and this represents an initial outlay for equipment which is 
not necessary with other printing papers. The cost is small, however, 
and it will be more than offset over a period of time by the savings 
made because fewer packages of paper have to be kept on hand. 


Some feel that it is annoying to have to place the filter in front 
of the enlarger lens before making each print. It can certainly be so 
if the worker has not devised a firm and convenient filter holder. If 
the filter holder is permanently and solidly attached in the manner 
described in Chapter 3, however, such annoyance disappears. 


The experienced worker will have settled upon a few papers 
and a printing routine with which he is presumably satisfied. The 
question which confronts him is whether the effort and practice re- 
quired to make the change would be worthwhile. This is clearly a 
question which each individual must decide for himself. All we can 
suggest is that a reading of this book will provide the essential in- 
formation upon which an informed decision should be based. 

Many photographers who have never tried "Varigam," along 
with some who have, will be quick to offer the opinion that "Varigam" 
is difficult to tone. 

It is true that the Du Pont Company does not offer a prepared 
single solution toner, and that "Varigam" does not react satisfactorily 
in hypo-alum or selenium type toners. 


"Varigam" does tone well, however, in any of the several 
formulas given in Chapter Eleven, so what this objection boils 
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down to is the complaint that it is less convenient to tone "Varigam" 
because it does not respond well to some of the more popular single 
solution toners. 

This situation has been completely changed, however, with 
the introduction of DuPont "Varilour". This paper produces a 
pleasing warm tone by direct development and tones beautifully 
in all of the popular single solution prepared toners. 

It should be pointed out that the advent of “Varilour” brings 
the advantages of variable contrast printing to those photographers 
who are interested in making fine prints for salons or exhibitions. 
These workers, as a group, have not used "Varigam" very much in 
the past because of the extra effort involved in toning it. “Varilour” 
completely overcomes that difficulty. Such workers are vitally in- 
terested in the precise control of local tone values within the print. 
They will find that variable contrast printing offers an opportunity 
for such control that is more precise and more convenient than any 
other method available to them. 

It is obvious that each photographer must of necessity experiment 
with whatever paper he elects to use in order to discover a toner which 
will produce exactly what he wants. Each paper reacts in a more or 
less individual manner to each type of toner. Nobody knows precisely 
what color will please a particular photographer, so in every case the 
problem of toning must be ultimately decided by the worker himself. 

The toning formulas given in this book will produce, on “Vari- 
gam," "Varilour" or "Variloid", virtually every color which can be 
obtained on other papers. Finding the tone you want involves try- 
ing the various formulas until you discover the one which meets your 


needs. You would have to do precisely the same with any other 
paper which was new to you. 


im 


2. EQUIPMENT 
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As we have already learned, a single sheet of “Varigam” paper 
can be made to produce 10 different degrees of contrast by the simple 
method of printing with one or the other of the 10 filters for “Vari- 
gam" over the enlarger lens. 


The Filters 


When “Varigam” was first introduced in 1940 only two filters 
were available. One was yellow for low contrast; the other blue for 
high contrast. If a contrast somewhere between the two extremes was 
desired, it was necessary to make a portion of the exposure through 
one filter and the remainder of the exposure through the other. Bal- 
ancing the two exposures was a difficult procedure and certainly called 
for more skill and patience than most darkroom workers possessed. 

The first complete set of filters produced by the Du Pont Com- 
pany consisted of 10 card-mounted gelatin foils, ranging in color 
from yellow to blue with the intermediate colors offering evenly 
spaced steps of contrast. The filters were numbered from #1 (soft) 
to #10 (hard), and were offered in three different kits. Filter set 
5A contained the basic filters #1, #3, #5, #7, and #10 and Filter 
Set 5B, the intermediate filters, #2, #4, #6, #8, and #9. Filter Set 
10C contained all 10 of the filters. By using the entire range of filters 


11 The Gelatin Filter Kits, now dis- 12 The new Plastic Filter Kits. 


continued. 
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13 
Plastic Filters and Filter 
Holder. 


in these sets it became much easier to control contrast than by mixing 
a proportionate amount of color from each of two filters as at first was 
necessary. By this advance the Du Pont Company had brought the 
use of this printing medium within the reach of even the most un- 
skilled darkroom worker. The gelatin filters were lacquered to protect 
them as much as possible from scratches and fingermarks but had to 
be handled with extreme care to avoid damage. They were packaged 
in a strong cardboard box with instructions and a filter holder made 
of metal, which fastened to the lens of any standard enlarger. The 
size of the filter was 314 inches square except where the small num- 
bered tab protruded ( Fig. 11). 


| The manufacture of gelatin filters for "Varigam" has now been 
discontinued. 


In 1953, the Du Pont Company introduced new all-plastic 
filter sets, attractively packaged in a colorful plastic box which also 
serves very conveniently as a permanent storage box for the filters in 
the darkroom. These newer filters are ruggedly made of an optical- 
grade plastic which will neither buckle nor warp and will withstand 
intermittent heat up to 250° F., or continuous heat up to 140° F. The 
E filters will resist most fumes encountered in photographic 
Plas ES a not easily scratched, and can be readily cleaned with 
pa E an pe The new filters are packaged in sets 5A, 5B and 
m E * e gelatin filters were (Fig. 12). Each set includes, in 
mee the plastic box, a plastic filter holder which fits over the 

rel of any standard enlarging lens by simply screwing in the 
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threads of the three lockscrews attached to the holder (Fig. 13), 

The plastic filters measure 214 inches square with rounded 
corners not including the numbered tab which also functions as a. 
convenient "handle." 

There is also a small bottle of anti-static solution to minimize 
dust collecting static charges and a small card comparing filter num- 
bers to the contrasts of conventional photographic papers. 

Only one drop of the solution, rubbed on each side of the 
filter is needed to minimize static and dust attracting characteristics. 
of plastic optical filters. The protective coating will last until the 
filters are washed. 4 

A three ounce bottle of the anti-static solution is also available 
for those who have need of larger quantities. This large bottle 
provides an adequate supply of the solution for users of unmounted, 
sheet-size plastic filters for "Varigam" employed, for example, in 
contact printing. 


Recommended Filters 


The above described filters, and filter holder, actually constitute 
all of the special equipment which the average worker will need, t 
produce projection prints on "Varigam." The 5A set is recommend ed 
for beginners and it provides as much or more control of contrast a: 
is available with any group of conventional printing papers. If, aftet 
some experience the worker finds a need for more precise adjustment: 
of contrast, he can then purchase the 5B set and he then has the com: 
plete set of filters. 


Other Filter Sets 


Harrison & Harrison offer a set of 10 glass filters, with th 
color in the cementing material, the contrast characteristics of whid 
are substantially the same as the Du Pont filters. 1 

The Charles Beseler Co., offer a set of 10 plastic filters mad 
from the DuPont material. These are slightly smaller in size tha 
the DuPont filters so they will fit into the drawer which is provide 
for them on the Beseler enlarger. 


A Warning About Focus 


Because of the refractive action of both plastic and glass filter 
it is advisable, for critical work, to focus with the filter, or a clear pie 
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14 
Simmons Bros. Filter Holder for Omega En- 


largers. 


of plastic or glass, in place. If this is not done, there may be a slight 
displacement of the image when two or more filters are used, one after 
the other, on a single print after the technique explained in Chapter 9. 


Filter Adapter for "Varigam" 


Since filters are fundamental in the use of "Varigam" and the 
majority of them are used between the lens and the printing easel, 
it is imperative that a convenient method of holding the filter in 
position be adopted. This should provide a means of holding the filter 
parallel to the lens and baseboard of the enlarger and make it possible 
to change the filter quickly and easily. 

Simmon Brothers, Inc., manufacturers of Omega enlargers, make 
a metal filter holder for all of their enlargers which fastens to the 
post which carries the red filter (Fig. 14). In addition, for the Omega 
D-II enlarger, they have developed a filter turret. This is composed 
of à disk having a diameter of approximately 9 inches, along the inner 
circumference of which are seven cutouts, and over each cutout one 
of the seven most important filters is placed so that the entire unit 
may be mounted on the enlarger and any one of the seven filters 
brought between the lens and the image for projection (Fig. 15). 

The manufacturers of the Elwood Enlargers make a similar tur- 
ret holder which fits their 4” x 5” or larger machines. 

L. E- Du Pont Company used to supply a metal frame with the 
ES E (Fig. 16) providing an inadequate method of 
E € holder from the lens barrel with rubber bands. These 
E. ing rubber bands were not strong enough to suspend such a 

Of metal from the lens and inevitably when readjusting the dia- 
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The Enlarger 

“Varigam” can be used with any enlarger, either condenser orp 
diffusion type, which employs the conventional incandescent (tum 
sten) light sources. Typical enlarger lamps are the General Ele 


#211, #212 and #302. Similar lamps are produced by Westin s 
^Y 


house, Sylvania and other manufacturers. 


Safelamp 


Because "Varigam" is sensitive to yellow-green light it cannot 
be handled safely in the bright yellow darkroom illumination nor. E 
ally used with conventional papers. The Du Pont S-55X safelight 
has been designed especially for use with "Varigam" and is equal 
efficient as a safelight for general use with other papers. It is of 
orange-brown color which affords an excellent light for judging print 
quality. When the prints are viewed under this light they appear 
to have the same contrast as when viewed under white light. The 
S-55X safelight is supplied in the following sizes to fit most stand ard 
darkroom lamps: 2-9/16" and 514” circles, and in rectangles 314“ 
x 434", 5" x 7", 8" x 10", and 10" x: 12". In the event NON 
room lamp is available or the proper safelight filter cannot be 
tained it is safe to use a ruby electric bulb or a bright red safel 


Yankee Safelight 


Wherever the S-55X safelight is recommended for variable 
contrast papers the Yankee Safelight with the brown "V" filter 
place may be used. (Fig. 21.) 


The safelight is a complete unit with a heat resistant Bakelite 
housing and a set of 4 filters 414” in diameter which may be e 
interchanged. It is an inexpensive unit which may be screwed 
and hung from any standard electric light socket. 


The other filters supplied with the unit are a red, for use 
orthochromatic film, an orange for use with graded contact 
enlarging papers and a green for use with panchromatic film. 
recommended working distance with this safelight is 4 feet. 


Test Your Safelight 


It is very important to make a careful test to be sure that yot 
safelight is entirely safe. A safelight that is too bright or too clo 
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21 
Yankee 
Safelight. 


to the work, will cast a gray veil over all your prints and make it 
quite impossible for you to obtain fine print quality. 

With the safelight turned on place a piece of "Varigam" face 
up in the position normally occupied by your developing tray. Place 
a large coin or other entirely opaque object on the paper so that a 
part of it is completely protected from the light. Leave the paper in 
this position for from 5 to 8 minutes. Develop it. If there is evidence 
of tone anywhere, if you can distinguish the covered part from the 
uncovered part, install a lamp of lower wattage or move the safelight 
farther away and repeat the test. 

It is also desirable to check your safelight for the effect on ex- 
posed unprocessed paper. Make an 8" x 10" print from one of your 
good negatives. Lay it emulsion side up beneath the safelight with 
one half covered by opaque cardboard for 5 minutes and then develop 
it. If there is any detectable difference between the covered and un- 
covered halves of the print the safelight is not safe. The effect in such 
Case will be to reduce the contrast in the uncovered half of the print. 

A similar test should be made of the red filter which is placed 
or swung in front of the enlarging lens to protect the paper from 
exposure while it is being placed in position on the easel. In normal 
Operations the paper will not be exposed to this light for more than 
a brief interval, consequently an exposure time of 2 or 3 minutes for 

test should provide a sufficient margin of safety. 
"Cold Light" 


S s ee »]1: : y 
ome so-called “cold light sources are not suitable for use with 
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22 The Vari-Lamp. 


23 The grid of the Vari-Lamp. 


“Varigam” because such sources produce too much red light and noti 
enough green light. Contrast control with "Varigam" depends upon. 
its different response to green and blue light. If insufficient green. 
light is emitted by the source the filter cannot transmit green light. 
to the paper, so contrast control is upset. 

However, if a cold light could be produced which would emit 
the needed proportions of green and blue light it would be entirely 
satisfactory for use with "Varigam." Such a light was announced by 
Aristo Grid Lamp Products, Inc. in 1951 and called the Vari-Lamp: 


The Vari-Lamp 


This unit is available at moderate prices to fit almost every enza 


larger on the photographic market and can be installed by the user 
in a matter of a few minutes. The Vari-Lamp produces a blue-green 
light which is completely absorbed by the emulsion of “Varigam 
paper and since other enlarging papers are primarily sensitive to blue 
light it may be used just as efficiently with them (Figs. 22-23). | 
In actual use, however (on the Omega D-II enlarger), there 
are a few disadvantages in using the Vari-Lamp which should b 
considered. Because a red filter completely absorbs the blue-gë 
light emitted by the Vari-Lamp it is impossible to see the proje 
image with the red protective filter in place. Consequently, the € E 
must permit positioning of the sensitive paper when the image E 
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24 Condenser enlarger and #5 filter. 25 Vari-Lamp and #7 filter. 


visible, if a red protective filter is used. However, the negative 
image will be visible if the red filter is replaced with the S-55X filter, 
recommended by DuPont for use in safelights, when working with 
"Varigam". The printing time with the Vari-Lamp is almost double 
that with a #212 enlarging lamp and condensers. The contrast is 
approximately one full filter grade softer with the Vari-Lamp than 
with the “212” and condensers. There would be much less difference, 
of course, between a diffusion enlarger and the Vari-Lamp. In use we 
find that in order to match a print produced with the #212 lamp and 
Condensers through a #5 "Varigam" filter, it would be necessary 
to use a #7 filter with Vari-Lamp (Figs. 24 and 25). 
With the increased use of variable contrast paper, the Charles 
er Company, have provided their enlarger with the Vari-Lamp 
n their trade advertising use the name Beslite. 
5 EB-- E features a small drawer just above the 
E... B e filters for Varigam" may be inserted. Since the 
00 small to receive the conventional DuPont filters 


they al 
E E offer a complete set of plastic filters made of the DuPont 
Fal, in a size that will fit the drawer. 


Besel 
but i 
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They expect to add a filter wheel which will hold all ten filters 
to their line of accessories in the near future. This will fit under dil 
lens. 


The Beseler enlarger equipped with the Beslite comes in both 
the 4 x 5 and the 5 x 7 size and of course, will take any negative of 
smaller size when used with the appropriate negative carrier and 
focal length lens. 

Other things being equal, first quality prints can be produced 
with any of the enlarger lighting systems which are suitable for 
"Varigam." There is no reason to change unless you are experiencing 
some difficulty which the Vari-Lamp will correct. 


The Vari-Lamp should not be confused with the Grad-a-con, 
which is described below. With the Vari-Lamp you must use the 
filters for "Varigam" to obtain contrast control in the same way as 
with ordinary incandescent sources. 


Advanced Equipment 


Below, for the sake of completeness, we describe various more 
elaborate items of equipment. Most of these are intended primarily 
for professional use. 


Variable Light Sources 


We have already seen that "Varigam" is made so that it pro- 
duces low contrast prints when exposed to yellow light and high con- 
trast prints when exposed to blue light. Intermediate contrasts are 
produced by a mixture of the two colors, ranging from yellow-green 
to blue-green. The filters which we have been discussing produce a 
change in the contrast of the paper from one filter to another, because 
the filters change the color of the exposing light. 

Obviously if we had a light source the color of which could be 
adjusted to produce the same colors as those transmitted by the 10 
filters, we could then dispense with the filters and use the variable 
light source directly to produce prints of different contrast on the 
single grade of "Varigam" paper. 


The Grad-a-con 


With this in mind Aristo Grid Lamp Products, Inc. developed 
a unit known as “Grad-a-con.” Grad-a-con was perfected throug 
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surce in Omega 


f dial immediately above op- 
:ahi 


the close collaboration of Rowland S. Potter, who was responsible 
for the perfection of "Varigam" in 1940, and Andrew Azan, the 
pioneer of cold light for enlarging. Potter conceived the basic idea of 
a mechanical device for mixing the light from two light sources 
matching "Varigam's" response, while Azan contributed the special 
lamp design and details that made the Grad-a-con possible (Fig. 26). 

The Grad-a-con is described as a "cold-cathode" light, the color 
of which can be changed, by turning a dial, from green to blue and 
back again or to any combination of blue and green the user's nega- 
tive requires, * By turning this simple calibrated dial (Fig. 26), num- 
bered from 1 to 10, on the side of the Grad-a-con housing, it is 
a simple matter to produce any desired degree of contrast. The only 
major inconvenience that the Grad-a-con imposes upon the user is 
that the red filter, usually used to protect the paper while it is being 
E. in place, cannot be used since the blue and the green light are 


*'The reade > 
as running f ied = puzzled by the fact that we have indicated the range of colors in the filters 
olor response of V. whereas the range of colors in the Grad-a-con is from green to blue. 
fil Me reader realizes th agam, is to green and blue, and the apparent inconsistency disappears 
ters plays no part be at yellow is green plus red. The red light passed by the lower numbered 
Part because the Paper is not sensitive to red. 
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Simmon Omego Electronic Vans 
able Contrast Timer. 


both completely absorbed by a red filter. It is therefore necessary 
to focus on a piece of non-sensitive paper, and then put the “Varigam” 
in place on the easel for the exposure, or to use the S-55X filter in 
place of the red filter. 

Comparatively new in the photographic field, this unit has not 
as yet been widely accepted. Its practicability has been shown, so, for 
you, the matter boils down to a question of cost versus convenience. 


Simmon Omega Electronic Variable Contrast Timer 


The introduction of the Simmon Omega Electronic Variable 
Contrast Timer (Fig. 27) combines the practicability of an electronic 
timer with an ingenious method of timing through the two basic 
filters, yellow for low contrast and blue for high contrast. By re 
moving the red focusing filter on any of the Omega enlargers and 
replacing it with the filter unit of the timer the enlarger is ready for 
use. It is possible to adapt this timer for use with any enlarger so 
long as it can be positioned to align the filter unit under the lens. 

The timer unit is provided with two dials, independent of each 
other, one for selecting the grade of contrast desired and the other 
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The simplest set up for contact printing. 


for selecting exposure time. When properly set, a button or foot 
switch is pressed and the machine will automatically provide the 
necessary time through each of the two filters for the desired contrast. 

This unit completely eliminates the handling of filters and 
guarantees uniform exposure times for all contrast grades. It is sim- 
ple to use and may be turned on or off by a switch on the control 
panel. A switch for focusing is also provided. 


Equipment for Contact Printing 


The simplest arrangement for making contact prints with "Vari- 
gam"—Aand the method requiring the least expenditure for equipment 
—uses the enlarger as a light source, the regular filters ordinarily 
used for enlarging, and a contact printing frame. The negative is 
placed in the frame emulsion (dull) side up. The paper is placed 
over the negative emulsion side down so that negative and paper are 
emulsion side to emulsion side. The printing frame is closed, turned 
over and placed on the enlarger easel. The filter needed to produce 
the desired contrast is placed in position below the enlarger lens, the 
enlarger light turned on and the exposure made (Fig. 28). The use 
of a large printing frame permits the printing of several negatives of 


similar contrast at the same time, if proof quality prints are all that 
are desired. 
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29 The Varicon contact printer. 29a The Varicon contact printer with printin. 


surface removed to reveal striated filter. 


It is best to use the slowest variable contrast paper available, 
contact printing, for this will help the worker to avoid exposure 
which are too short. At this writing the slowest paper generally avai 
able is regular “Varigam.” 


ure 


Filters for "Varigam" in Sheet Form 


Unmounted plastic filters in sheet form are available in sizes 1 
to 48" x 48". Such filters may be placed on the glass printing surfa 
of any standard contact printer using an incandescent light so 
negative and paper arranged emulsion side to emulsion side are plac 
over the appropriate filter and the exposure is made. 

This procedure would not be practical with the old gelatin fil 
for they would quickly become scratched and finger-marked. The n 
plastic filters, however, can be cleaned with mild soap and water. ) 

If the negatives are of "normal" contrast, that is, ones whi 
will print best on a #2 grade of conventional paper, they may | 
printed on "Varigam" without any filter. "Varigam" exposed by 
candescent light without a filter has a contrast equivalent to 4 
grade of conventional paper. 


The Varicon 


For those who can accomplish their ends with a 5 x 7 print 
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Urban "Varigam" Converter Model 30a Urban Model 12 Striated Filter 
rban gar 


30 2-4 Unit. 


the Campus Camera Shop has developed the Varicon Printer (Fig. 
29). This is a medium priced all metal print box incorporating a pair 
of glass striated filters controlled by a dial (Fig. 29a). When using 
“Varigam” as a contact paper in any type of contact printer, it is nec- 
essary to reduce the light level considerably below that used with 
normal chloride contact printing papers, since the speed of "Varigam" 
is greater than that of contact papers. In every other respect, a “Vari- 
gam” contact print is exposed and developed out in the usual manner. 


Urban Converter Units for "Varigam" 


Urban Engineering is now producing three "converter" units 
which adapt professional contact printers for use with "Varigam." 
Model 2-4 (Fig. 30) and Model 3 contain four filters, combined with 
neutral density filters to equalize exposure. They produce contrasts 
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Urban Model 12 Siri 

2 St : TED 
Stalled in Pako E Med Filter Unit in- 


"for variable contrast papers which contains a cold cathode light source 
and built-in filters so there is no need to handle filters separately. 
The unit employs the "Mari" lamp which is spectrally balanced for 
“Varigam” and transmits light which hits the peaks of sensitivity of 
the "Varigam" emulsion. A filter window and shutter combination 
is arranged in such a manner that the desired degree of contrast is 
automatically produced, simply by setting a dial, (Fig. 32, right). 
Settings from 1 to 10 are provided which are approximately 
equivalent to the contrast obtained with the Du Pont set of filters. 
The dial, however, may be set at any point between numbers, pro- 
ducing an almost unlimited number of contrast steps. The built-in 
filter plate and light source are so balanced that exposure time, once 
determined for any given negative, remains the same regardless of 
the contrast dial setting. The unit contains a built-in red safelight 
which operates independently of the printing light. 

The complete assembly consists of two separate units; the light 
“unit and the power control unit. The light unit is designed to fit into 
“any standard 8 x 10" or 11 x 14” contact printer, replacing the 
tungsten bulbs with which these printers usually operate. A small 
"potentiometer enables the operator to control the intensity of the 
printing light if necessary. The unit is easy to install. 
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The two units of the Am 
Cold Light Contact Prini 
The power control unit is « 
on the left, the light unit 
the right. Contrast control 
achieved simply by turni 
dial on the front of the 
unit. 1 


equal to the #2, #5, #7 and #10 Du Pont filters, and the 
filter is moved into position by pressing one of the buttons seen ak 
the lower part of the control box (Fig. 30). The indicator ligk 
above, show which filter is in position. Model 2-4 is activated by 
solenoids, and is designed for use in Kodak Rapid Printer mode 
or 4, or in the Pakomatic. Model 3 is manually operated, and is 
signed for use in the Kodak Rapid Printer, Model 3. 

The Model 12 Striated Filter Unit (Fig. 30a) is designed t 
the Kodak Model 12 Professional 11 x 14” Contact Printer. It. 
be installed in other contact printers with slight modifications 
printer itself. This unit contains a 612 x 812" striated upper p 
and a similar size black and white grid plate as the lower cut off j 
By turning the dial seen in the central portion of Figure 30a, the st 
ed filter can be set to deliver any one of 10 degrees of con 
responding to the 10 degrees of contrast obtained with the 
filters. This unit, like Model 2-4, is operated by remote 
through the action of a rotary solenoid. The light box contai 
#212 enlarger lamps and is cooled by a 314” rotary blower. E 
31 shows the unit installed in a Pako printer. 

The Broun Striated Filters which have been on the marke 
some time are no longer being manufactured so there is no po! 
discussing them here. 


The Aristo Cold Light Contact Printer 
Aristo Grid Lamp Products, Inc., offer a contact printing 
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3. DEVELOPING AND FIXING SOLUTIONS Du Port 55-D Standard Paper Developer 


Stock Solution: 


Avoirdupois Metric 

Water (125° F. or 52° C) cc 24 ounces 750.0 cc. 
EE ecnin 36 grains 2.5 grams 
e : » . ; i “um Sulfite, anhydrous ------------------------ 11⁄4 ounces 37.5 grams 
Varigam” variable contrast photographic paper is develo BED 146 anuo m os 
and fixed in exactly the same manner as are conventional p E dum Carbonate, monohydrated”.......... 107.205 gr. 44.0 grams 
and no special chemicals are needed to produce prints of top qt If anbydrous, use... 114 ounces 37.5 grams 
As is the case with any photographic paper, the most suitable fo Potassium Bromide Eurer coups e e cs Won 

KOR AKOË ia cshegcr seus ttnneys d 
ulas to use are those recommended by the manufacturer, since t ostio 


i i issolve chemicals in the order given. 
have already gone to great expense in their own research laborate Disso 


d iur d Eidos th Ba i Liberal use of Potassium Bromide is permissible—with a range 
to determine the proper combinations for use with their Gaiam of 5 to 13 grams of bromide per liter of stock solution. When excess 
ular emulsions. 


l. bromide is added to the developer, overexposure with one and one- 
The Du Pont Company offers two devei iia “half minute development, or less, will give warmer tones. 

mended for use with "Varigam" paper which come in prepared, Bon and Use: 

to mix, packaged form, 53-D and 55-D. These are available Dilute one part stock solution to two parts water. 

vacuum sealed cans, to make stock solutions of 1 quart, 1⁄2 gallo Develop for one to two minutes at 68° F. (20? C.). 


gallon, 5 gallons and 25 gallons. 51-D is intended for use in making warm tone prints and 
53-D is an all purpose developer for normal tone and c portraits. It gives more warmth than is found in the pure black tones 

For those who prefer to mix their own solutions the formula foll obtained by normal or photofinishing formulas. Not available in 

prepared form. 

Du Pont 53-D All-Purpose Developer Du Pont 51-D Warm Tone Paper Developer 


Stock Solution: 


Stock Solution: eum d 

; i Metric voirdupois etric 
Water (125° F. or 529 C.) s poi 750.0 cc. Bieter (125° E: or 529 C)... 24 ounces 750.0 cc. 
Metal ts nr err rre 45 grains 3.0 grams ce Meier EEr entente nune rep itë venes 22 grains 1.5 grams 
Sodium Sulfite, anhydrous -....................... 11^ ounces 45.0 g H E Sulfite, anhydrous... vër TË oë 22.5 grams 
FR Vel nein One eer e et ae 175 grains 12.0 gi eo prë es eeu nennen E 90 grans 6.3 grams 
Sodium Carbonate, monohydrated * 2 oz. 278 gr. 79.0 gra “I im Dp monohydrated”............ 256 grains 17.3 grams 
*lf anbydrous, use... 214 ounces 67.5 8 p ANDYATOUS, 150.......—... sss. --- Vë ounce 15.0 grams 
Potassium Bode: 2o eese tee oo 27 grains 1.9 gram: ES Bromide 22 grains 1.5 grams 
Sa oera ake ti ee CS 3 ounces 1.0 lite à cold water to make. 32 ounces 1.0 liter 

Dissolve chemicals in the order given. 


Dissolve chemicals in the order given. 
Dilution and Use: 
Dilute one part stock solution with two parts water. 


Use at 68? F. (20? C.) and develop "Varigam" for 115 t 
minutes. 


55-D is a standard paper developer producing tonë 
warmth midway between the 51-D and 53-D formulas. 


Dilution and Use: 


3 Use one part stock solution and one part water with normal 
eo time of one and one-half to two minutes at 68° F. 
28-D is a chlor-hydroquinone developer, for still vvarmer 
on "Varigam" paper. Prints developed in this formula, when 


» will give warmer tones throughout the series than 55-D. 


tone 


ton ed 
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Du Pont 58-D Chlor-Hydroquinone Developer 
Stock Solution: 


Avoirdupois Metric 
Water (1259 E. ot: 52°16.) neta 24 ounces 750.0 cc 
Sodium Sulfite, anhydrous........................ 232 grains 16.0 E 
Chlor-Hydroquinone (Adurol) ................ 58 grains 4.0 pes 
Sodium Carbonate, monohydrated ”.......... 275 grains 18.7 grams 
*If anbydrous, sse... assess. 232 grains 16.0 grams 
Potassium Bromide, Fa 1 eer 7V5 grains 0.5 gram 
Add cold water to.make--—.— x. 32 ounces 1.0 liter 


Dissolve chemicals in the order given. 

Dilution and Use: 

Use one part stock solution and one part water. It is necessary 
to develop 4 minutes at 68° F. (20? C.) to obtain the maximum 
black of the paper, at which time the tone is perceptibly warmer than 
with 55-D developer. Shorter developing times with increased expo- 
sure will sacrifice the maximum black somewhat but warmer tones 
are obtained. Prints developed in this formula, when toned, will give 
warmer tones throughout the series than when 55-D developer is used. 

'The Du Pont recommended stop bath is a standard used with 
all papers of any manufacturer. 


Du Pont 1-S Acid Stop-Bath 


Avoirdupois Metric 
Water cigars ects T e eR rede CRAT 32 ounces 1.0 liter 
Acetic Acid 2 SOJË arr iren 11^ fl. oz. 48.0 cc. 


: *To make 2890 acetic acid from glacial acetic acid dilute three parts of glacial 
acetic acid with eight parts of water. 


After development rinse prints thoroughly for at least 10 seconds 
in the stop-bath solution before placing in the fixing bath. 

The Du Pont 18-F Universal Fixer is a single powder in pre- 
pared package form suitable for all types of papers, films and plates: 
Easy to mix because of the single powder feature, this formula also 
contains a mild aromatic agent which counteracts the acid fumes usu 
ally associated with acid fixing baths. The 18-F solution will fix 25 
sheets of 8 x 10 paper or its equivalent per quart. Exhaustion is not 
indicated by the appearance of a sludge, but only by a slowing down of 
the rate of fixation. For best results the fixer solution should be used at 
65° to 70° F. (18?-21? C.). 

The Du Pont 2-F White Alum Fixing Bath is recommended 
for those desiring to mix their own fixing bath. 
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Du Pont 2-F White Alum Fixing Bath 


Avoirdupois Metric 
y (120° F. or 48° C.) --------------------- 26 ounces 850.0 cc. 
Water (14 $ 4 
` dium Thiosulfate (Hypo) --------------------+ 8 ounces 240.0 grams 


i »po bas been dissolved, add tbe following bardening solution to tbe cool 


hypo solution: 


Water (1209 F. or 489. C.) Lieu 21/5 OUNCES 75.0 cc. 
Sodium Sulfite, anhydrous.......----------------- 15 ounce 15.0 grams 
^ etic Acid, 28% 11^ fl. oz. 47.0 cc. 

AC 2 QA e 


Potassium Alum 1⁄2 ounce 15.0 grams 


Dissolve chemicals in the order given. 

The 2-F fixing bath will show a white flocculent precipitate as 
its exhaustion point is near. When this occurs discard the bath. 

The 2-F fixing bath will fix approximately 15, 8 x 10 prints per 
quart (liter) or their equivalent in other sizes if a water rinse is used; 
approximately 30, 8 x 10 prints per quart (liter) if the acid rinse 
bath (Formula 1-S) is used between development and fixation. The 
temperature of the bath should be kept close to 68° F. (20° C.). 

Immerse prints carefully face up to prevent air bells forming 
on the surface. Keep the prints separated and allow them to fix for at 
least fifteen minutes in the fresh bath to assure complete fixation. 

The Du Pont 8-F fixing bath is particularly recommended for 
the fixing of prints which are to be toned. 


Du Pont 8-F Metabisulfite Fixing Bath 


Avoirdupois Metric 
Water (125° F. or 52° C.) 24 ounces 750.0 cc. 
Sodium Thiosulfate (Hypo) ...................... 8 ounces 240.0 grams 
When thoroughly dissolved, add: 
Potassium Metabisulfite .....................--.-.-- 350 grains 24.0 grams 
Add cold water to make...........................- 32 ounces 1.0 liter 


Dissolve chemicals in the order given. 
Fix prints for at least five minutes in the above solution with 
thorough agitation. Following fixation, wash prints very thoroughly. 
While the Du Pont formulas and chemicals are recommended 
for use with "Varigam," many photographers have become accus- 
tomed to certain other formulas or may have a stock on hand in the 
darkroom. They need not discard these solutions or packages. A test 
E. will quickly show if they are suitable for use with "Varigam." 
— EA packaged developers as Eastman Kodak Dektol and 
are satisfactory. Dektol produces a print of normal tone and 
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Du Pont 58-D Chlor-Hydroquinone Developer 


Stock Solution: 
Avoirdupois 
Water 012594. or 522°C) mr con 24 ounces 
Sodium Sulfite, anhydrous........... -.. 232 grains 
— Chlor-Hydroquinone (Adurol) ...... .. 58 grains 
Sodium Carbonate, monohydrated * -.. 275 grains 


YIpanbydeont, 30: LL T x 232 grains 
Potassium Bromide .........- --- 715 grains 
Add cold water to make Liasis 32 ounces 


Dissolve chemicals in the order given. 

Dilution and Use: 

Use one part stock solution and one part water. It is neces 
to develop 4 minutes at 68° F. (20° C.) to obtain the 
black of the paper, at which time the tone is perceptibly war. 
with 55-D developer. Shorter developing times with increased 
sure will sacrifice the maximum black somewhat but warmer te 
are obtained. Prints developed in this formula, when toned, v 
warmer tones throughout the series than when 55-D developer is 


contrast similar to the Du Pont 53-D formula. Selectol is fe 
when warmer tones are desirable. Ansco developers, Vividoi 
Ardol, produce similar results to their Kodak counterparts. Any 
standard paper developers made by FR, Mallinckrodt and oth 
be satisfactorily used. Edwal Scientific Products Corp, has pro që 
liquid prepared formula known as Platinum Tone which when d 
1 part developer to 9 parts water produces prints of equal qu: 
those processed in the standard Du Pont 53-D formula. It is espe 
recommended by Edwal for use with “Varigam.” i 

All other standard fixing baths are effective on “Vari 
Kodak Acid Fixer and Ansco Acid Fixer are available in pre 
powder form and for those who prefer a concentrated lig id f 
bath there are those made by FR, Edwal and others. 


Developer Additives 
One other chemical, benzotriazole, is helpful in producing | 
prints under certain circumstances and is not to be overlooke 
is a developer additive and is very simple to use. There are 
varieties under different trade names, but all are similar in use 
The first of these is B-B Photographic Developer Additiy 
duced by Du Pont and available in one ounce bottles. It is 
to produce maximum brilliancy, impart a blue-black tone, t 
paper fog and extend the life of the developer. It is partic 
useful in suppressing fog when using out-dated papers, paper 
have been improperly stored or when forced development is 1 
sary. It is easily prepared for use by dissolving 150 grains o 
Additive in 1 quart of water. (If no scale is available about 1/3. 
bottle's contents may be dissolved in 1 quart of water or the co 
of the 1 ounce bottle dissolved in 3 quarts of water). For us 
1 to 3 ounces of the prepared solution to each quart of w 
solution. The exact quantity to use depends upon the tone c 
and is best judged by a sample print. It is most satisfactory in 
The two other available products are Kodak Anti-Fog No. 
Edwal Orthazite. Kodak Anti-Fog is available in both 
powder form and the Orthazite is available as a liquid. 
instructions which accompany each item should be followed Ci 


M 


Such solutions are not a cure-all for carelessness or de 
prints. They should be looked upon as an aid for use in emere 
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LEARNING TO “READ” THE NEGATIVE 


In the opening chapter we discussed the three kinds of contrast 


with which the photographer must deal. We saw that variations in 
tae 


ontrast produce variations in negative contrast, and that in 
the best possible print from negatives of varying 
antrast we must be able to adjust the contrast of the printing paper 
5 fit the contrast of the negative. 

With conventional papers the adjustment is made by selecting 
uitable contrast grade from among those available in the 


4 bject [e 


most S 
icular paper being used. 

With "Varigam" the adjustment is made by selecting the 
er which will produce the desired contrast. 

So, in order to select the proper filter for any given negative, we 


must be able to "read" that negative. Is it of low contrast, medium 


contrast, high contrast or something in between? 


Make it a consistent practice to read your negatives by trans- 
mitted light, that is, by light which passes through the negative before 
it reaches your eyes, for it is the light passing and light stopping 


qualities that you are interested in. Use the same light, and place the 


negative at the same distance from the light each time, so you will 
lways view the negative under the same conditions. If a contact 


printing box is available, this is excellent for the purpose. 


Figures 33, 36 and 38 show a low contrast negative, medium 
contrast negative and a high contrast negative in that order. Examine 


hese carefully taking particular notice of the difference between the 
most translucent and the most opaque parts of each. 


The low contrast negative (Fig. 33) is gray and dull. Both the 
ha dows and the highlights lack snap or brilliance. A print, obtained 
)y using the +5 filter is just as dull and lifeless as the negative and 
8 clearly unsatisfactory (Fig. 34). However, by using a #10 (high 
Fig. 35) filter, contrast can be achieved and a usable print results 
The medium contrast negative (Fig. 36) presents no problems 
E nay be printed through the #5 filter (Fig. 37), or with no filter 
Kall, to produce a normal print. Notice that it has a full range of 


E: 


AER 


33 Low contrast 34 Print from low contrast negative 35 Print from low contrast 
negative. with #5 filter. negative with #10 filter. 


middle tones and that the thin portions or shadow areas as well as the 


dense portions or highlight areas contain definite detail. 


The high contrast negative (Fig. 38) is too transparent in the 
shadows and slightly blocked up in the highlights. A print with the 


#5 filter shows little detail in the shadow area and chalky whites in 
the highlights (Fig. 39). By printing this negative with the #3 
filter (Fig. 40) a more desirable print results with no harsh shadows: 
or glaring whites. In other words, the difference between the lightest 
and darkest portions of the negative have been lessened in the print. 


Selecting the Proper Filter 


After a little practice the photographer is usually able to make 
a fairly accurate filter selection simply by examining the negative. 

But the beginner and even the experienced worker in the case of 
difficult negatives, will find that he can save time and paper by making 
a test strip, or a series of small test prints. The test prints should 
large enough to allow for an easy comparison, each should includ 
the same portion of the picture and they should be made at the sam 
degree of enlargement that will be used for the finished picture. 
test print comprising one-third of an 8 x 10" sheet is a convenient size 

If there is considerable doubt regarding the most suitable filte 
make the test with odd-numbered filters such as 1-3-5, 3-5-7 or 5-19 
If you are fairly sure of the approximate contrast required and on 
wish to refine your estimate, use consecutively-numbered filters sue 
as 3-4-5, etc. Of course, the difference in result obtained with any 
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36 Medium contrast negative. 37 Print from medium contrast. negative 
with #5 filter. 


consecutively-numbered filters is slight as you can see by examining 
Figures 1-10, but it is just such subtle variations which make the dif- 
ference between a fairly good and a truly fine print. 

If the tests are to be made on separate pieces of paper, simply 
make the exposures one after the other through the three selected 
filters, but develop the three tests together and for exactly the same 
length of time. Or, the three tests can be made on one sheet of 8 x 10” 
paper. From a sheet of fairly stiff cardboard cut two pieces measuring 
3-5/16 x 8". If these are laid together over an 8 x 10” sheet of paper 
they will cover two-thirds of the sheet and leave one-third exposed. 
Make your first test exposure with the protective cardboards so placed. 
Change to the next filter, place the two cardboards at each end of the 


38 High contrast nega- 39 Print from high contrast nega- 40 Print from high 
five. tive with #5 filter. contrast nega- 
tive with #3 

filter. 
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Test strip for determining 
which filter to use. Three ai 
posures on one piece of pa 
using the #3 filter at left, the 
#5 filter in center and the #7 
filter on the right. | 


sheet so that the center one-third is uncovered and make the second. 
exposure. Change to the third filter, cover the two exposed portio ; 
of the sheet with the cardboards and make the third exposure. Move 
the paper on the easel after each exposure so that each of the three 
tests includes about the same portion of the image. When the sheet 
is developed you have the same picture printed in three grades of con- 
trast on the one sheet of paper—a feat that is possible only with 
"Varigam" (Fig. Á1). 

Examine your test, after 30 seconds in the fixing bath, by white 
light to determine which filter produces the most desirable contra 


Contrast Comparisons 


The reader will be interested to know how great a range 
contrast is obtainable with variable contrast papers and how 
range compares with that obtainable with graded papers. To clarify 
these points we have prepared the table on page 45. 

The table shows the contrast relationships between the si 
variable contrast papers and compares these to the contrast grade 
available in Velour Black and Kodabromide. 

Observe that with the #1 filter "Varilour" is one filter g 
lower in contrast than high speed "Varigam" and all three of i 
"Varaloid" papers; two filter grades lower than regular “Varigam. 
It is also two filter grades lower in contrast than the softest grade o 
Kodabromide. Consequently, if you desire an absolute minimum € 
contrast your choice would be “Varilour”. E 

At the other end of the scale, regular "Varigam" produces sligh 
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Contrast Comparison 
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Graded Papers 


Fast 
"Varaloid" Proof 


— 


H. S. 


Regular 
"Varaloid" |"Varaloid" 


"Varilour" 


H. S. 
" | "Varigam" 


Regular 
“Vari 


Velour 
Black 


Kadabromide 
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ly more contrast than any of the other variable contrast Papers whe; 
the #10 filter is used. But this contrast is not quite as great në i 
obtainable with the #5 grade of Kodabromide. Kodabromide is a 
only projection paper which is made in a #5 grade, so if yo aa 
seeking maximum contrast this would be your choice. Maxim: E 
contrast with variable contrast papers is obtained with regular “Va h 
gam" and the #10 filter. E 

The in between steps in the table show the approximate contras 
obtained with the various filters compared with the graded papel 

The Du Pont Filter Kit carries a small white card indicating 
the approximate contrast produced by the various filters compa d 
with the average contrast of graded papers. In the more recent kits 
small gold and black stickers carrying the same figures are provided 
for pasting onto the filters. These figures are as follows: i 


Filter No. I 5 3 4 5 fs 7 8 9 
Conventional 
Paper Grade 0 Vo 1 VA 2 "> 3 3/5 33 


The observant reader will notice that this comparison does noi 
completely coincide with the comparison in our table on page 45, but 
he should not jump to the conclusion that either table is in e r 
The Du Pont table compares an average of all graded papers with he 
contrast produced by the various filters on regular “Varigam”. 
table compares specific papers. Notice that in our table Kodabron 
3 is approximately equal to regular “Varigam” with #6 filter, Ve 
Black 3 to the #8 filter. An average of these would indicate a 
filter as is shown in the Du Pont table. Both tables are necess 
approximations, intended only as guides, but are sufficiently pr 
for all practical purposes. 
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5. HOW TO DETERMINE EXPOSURE FOR “VARIGAM” 


Quite obviously the "speed" of the paper you are using is an im- 
portant factor in determining the amount of exposure required for 
a given print. Both “Varigam” and “Varaloid” are available in two 
speeds, designated as regular, for the slower papers, and high speed, 
for the faster papers. 

The speed of “Fast Varaloid Proof” is identical with high 
speed "Varaloid" and the speed of "Varilour" closely approximates 
these. 

The graph on page 48 reports the results of a practical test con- 
ducted to indicate the relative speeds of the papers listed. We empha- 
size the word practical because this data is not presented as being scien- 
tifically accurate, it is only intended to serve as a guide. Seven and one 
half diameter enlargements were made with an Omega D-II, con- 
denser type enlarger, with the lens aperture at F:8, all from the same 
negative, of course. Prints were made on each of the six variable 
contrast papers, first without a filter and then through each of the ten 
filters. Prints were also made under the same conditions on Du Pont 
Velour Black, a popular medium speed projection paper and on 
Kodak Kodabromide, a high speed projection paper (without filter, 
of course) to provide a speed comparison between graded and variable 
contrast papers. 

The exposure times are indicated on the vertical axis and the 
filters used along the horizontal axis. Thus the graph shows that 
regular "Varigam" under the given conditions required an exposure 
of 13 seconds without filter, 28 seconds with the #1 to #7 filters, 
33 seconds with the #8 to #10 filters. The exposure times required 
for the other five variable contrast papers can be read off the graph 
in similar fashion. Notice that all of the variable contrast papers re- 
quire a slight increase of exposure when the #8, #9 or #10 filters 
are used. 

The graph also shows that wnder tbe given conditions Velour 
Black required an exposure of 12 seconds and Kodabromide an ex- 
posure of 5 seconds, without filter, of course. This information should 
be helpful to those who are making the transition from graded papers 
to variable contrast papers. 
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ly more contrast than any of the other variable contrast Papers wher 
the #10 filter is used. But this contrast is not quite as great as tha 
obtainable with the #5 grade of Kodabromide. Kodabromide is the 
only projection paper which is made in a #5 grade, so if you E 
seeking maximum contrast this would be your choice. Maximurr 
contrast with variable contrast papers is obtained with regular “Wari 
gam" and the #10 filter. 1 

The in between steps in the table show the approximate contrast 
obtained with the various filters compared with the graded papers, 

The Du Pont Filter Kit carries a small white card indicating 
the approximate contrast produced by the various filters compa E 
with the average contrast of graded papers. In the more recent kits 
small gold and black stickers carrying the same figures are provided 
for pasting onto the filters. These figures are as follows: 


Filter No. [ 2 5 4 5 a 7 8 9 
Conventional 
Paper Grade 0 Vo 1 U^ 2 "> 3 33 | 3% 


The observant reader will notice that this comparison does noi 
completely coincide with the comparison in our table on page 45, but 
he should not jump to the conclusion that either table is in error 
The Du Pont table compares an average of all graded papers with the 
contrast produced by the various filters on regular "Varigam". O 
table compares specific papers. Notice that in our table Kodabron 
3 is approximately equal to regular “Varigam” with #6 filter, Ve 
Black 3 to the #8 filter. An average of these would indicate a 
filter as is shown in the Du Pont table. Both tables are necess 
approximations, intended only as guides, but are sufficiently precis 
for all practical purposes. 
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5. HOW TO DETERMINE EXPOSURE FOR “VARIGAM” 
BEEN 


Quite obviously the "speed" of the paper you are using is an im- 
factor in determining the amount of exposure required for 
E. "Varigam" and "Varaloid" are available in two 
a given print. Both "Varigam an m T 
speeds, designated as regular, for the slower papers, and high speed, 
s. 
P E ol "Fast Varaloid Proof” is identical with high 
speed "Varaloid" and the speed of "Varilour" closely approximates 
these. 

The graph on page 48 reports the results of a practical test con- 
ducted to indicate the relative speeds of the papers listed. We empha- 
size the word practical because this data is not presented as being scien- 
tifically accurate, it is only intended to serve as a guide. Seven and one 
half diameter enlargements were made with an Omega D-II, con- 
denser type enlarger, with the lens aperture at F:8, all from the same 
negative, of course. Prints were made on each of the six variable 
contrast papers, first without a filter and then through each of the ten 
filters. Prints were also made under the same conditions on Du Pont 
Velour Black, a popular medium speed projection paper and on 
Kodak Kodabromide, a high speed projection paper (without filter, 
of course) to provide a speed comparison between graded and variable 
contrast papers. 

The exposure times are indicated on the vertical axis and the 
filters used along the horizontal axis. Thus the graph shows that 
regular "Varigam" under the given conditions required an exposure 
of 13 seconds without filter, 28 seconds with the #1 to #7 filters, 
33 seconds with the #8 to #10 filters. The exposure times required 
for the other five variable contrast papers can be read off the graph 
in similar fashion. Notice that all of the variable contrast papers re- 
quire a slight increase of exposure when the #8, #9 or #10 filters 
are used. 

The graph also shows that wnder the given conditions Velour 
Black required an exposure of 12 seconds and Kodabromide an ex- 
posure of 5 seconds, without filter, of course. This information should 
be helpful to those who are making the transition from graded papers 
to variable contrast papers. 
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SPEED COMPARISON 


FILTERS 
No Filters 1 2 3 4 5 6 T 8 9 10 
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In the above chart, "Varilour" is shown with a dotted line because the exposures 


for this paper and for High Speed and Fast Proof "Varaloid" actually coincided at 
several points. 

"Varilour" required one second less exposure than the two "Varaloid" papers, 
when no filter was used. The exposure for all three papers was identical for the #1 
through #8 filters. "Varilour" required one second more exposure than the two 
"Varaloid" papers with the #9 and #10 filters. 
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Aside from paper speed there are three factors which determine 
the amount of exposure required, with given equipment, and with 
all enlarging papers. These are, the density of the negative, the size 
of the enlargement and the aperture or f/ number at which the en- 
larging lens is set. Let us examine each of these factors in more detail. 

The amount of light passing through the negative is controlled 
by its density, a thin negative allowing more light to pass than a dense 
negative and thus requiring less printing time. The brilliance of the 
light is greatest when a small enlargement is made and the enlarging 
head is closest to the easel. When the same light is projected through 
a given negative and the head is raised to obtain a larger print, the 
intensity of the light on the easel is diminished thus requiring a longer 
printing time. The diaphragm opening of the lens controls the amount 
of light passing through the lens and thus when the lens is closed 
down to a smaller aperture a longer printing time is required. 

There are two other factors which can affect exposure, which 
apply to "Varigam" only. If the negative being printed is "normal," 
that is, one which will print best with a #5 filter, then it is practical 
to make the print on “Varigam” paper without any filter at all, for 
"Varigam" without a filter produces the same contrast as is obtained 
with the #5 filter. When a print is made without a filter the exposure 
time is reduced by about one-half, as the graph above shows. 

It is better to form the habit of printing with the #5 filter rather 
than with no filter at all. Once the first print or the first test strip is 
made you may decide that a little more or a little less contrast is desir- 
able, and so change to the #6 or #4 filter. If the #5 filter was used 
to begin with you already know the exposure, but if no filter was used 
an additional exposure test might be needed, because the paper re- 
quires about twice as much exposure with a filter as without one. 

With a given set of conditions the exposure required for filters 
#1 through #7 is substantially the same. But if filter #8, #9 or 
#10 is used a slight increase in exposure is required. 


Testing for Exposure 


Let us assume that the negative is in place in the negative car- 
rier, that you have adjusted the enlarger to produce the enlargement 
desired, placed the selected filter in position and focused the image 
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carefully. How much exposure will be needed to produce a good 
print? 

The experienced printer can make a fairly accurate estimate sim. 
ply because he has printed similar negatives many times before, but 
the beginner has no such basis for judgment. He will save time and 
money by making test strips to determine the proper exposure, 

It is a good plan to form the habit of observing the negative 
image projected to the desired size upon the enlarging easel with the 
enlarger lens wide open. In time the brightness of the image, so seen, 
will provide the basis for an accurate estimate of exposure. Since the 
degree of enlargement is one of the factors which controls exposure 
it is important to adjust for this first. Obviously, the observation must 
always be made at the same aperture and since a wide open lens de- 
livers the brightest image, it is most convenient for the purpose. 


The Single Test Strip 


First cut a piece of the paper you are going to use for the final 
print into small strips — a piece 2" x 5" is usually large enough 
for the purpose. Place an unexposed test strip on the easel in such a 
manner as to include the most important high-light and shadow areas 
of the picture. Make the estimated exposure, develop for the recom- 
mended time of 2 minutes, rinse in the stop bath briefly. One minute 
in the fixer is enough, since the test strip will be thrown away as soon 
as inspected. 

Inspect the test strip in white light before proceeding. A 
print inspected under the darkroom illumination is apt to appeat dark- 
er than it really is. The more time spent in making test strips and 
regular prints the more adept at judging the exposure time the oper 
ator will become. If the first test strip is too dark, it has been over- 
exposed and either an adjustment in the length of exposure time Of 
a further stopping down of the diaphragm to a smaller aperture vill 
be necessary. Make another test and if after inspection in white light 
it is satisfactory proceed with the final print. Remember that if the 
size of the print is changed it will be necessary to make a new test 
strip and either decrease or increase the exposure accordingly. 


Multiple Test Strip 
Time can often be saved by making several test expo 
single piece of paper. Take a piece of paper about 4” x 5" and P 


ona 
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42 Six step test strip to determine exposure. Reading from right to left the strips 


ceived exposures of 10, 20, 30, 40, 50 and 60 seconds at f/16. The proper exposure 
n to be about 40 seconds. 


4 on the easel under the red filter. Now, cover all but about a one 
inch section along the left side of the test strip vvith a piece of opaque 
cardboard or paper. Stop down the diaphragm of the enlarging lens 
to about £/11 or f716 and make an exposure of say 10 seconds, de- 
liberately selecting a time which will produce underexposure. Move 
E. cardboard one inch to the right and make another exposure of 
» — ON E pue will affect both the first and second sections 
E. , E. epeat this procedure until you have made four expo- 
E... E a of exposures may be made using a larger 
tion will a E pe the same principa.) Now, the first sec- 
OTHER 5 E 40 seconds exposure, the second 30 seconds, 
of paper 5 c. s dm the fourth 10 seconds. Since the entire piece 
most M orein Oped at one time it is an easy matter to select the 

e timing after the paper has been fixed and inspected 
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in white light. Should one strip which received say 30 seconds ¢ 
sure, be a little too dark and its neighbor at 20 seconds a littl 
light, it is easy to estimate an intermediate exposure that woul 
correct. Be sure to place the filter in place before running the t 
exposures so that the strip selected for exposure will also have ; 
same contrast as the final print. The result of a six section tes 
shown in Figure 42. 


Kodak Projection Print Scale 


There are several commercial pieces of equipment available | 
determining exposure on all printing papers, which may be used wi 
"Varigam." One of these, the Kodak Projection Print Scale, is « 
tremely simple to use and quite practical. It consists of a piece of 
about 4” x 5" showing a circle divided into ten pie-shaped segm 
each of a different density. Each segment has an indication in sec 
of a different printing time. Place the print scale over a piece of "V 


43 Print exposed for | minute through 44 Print from same negative exposed for 


gam” on the enlarger easel. With the negative in the enlarger Kodak Projection Print Scale. The 16 seconds, 
the "Varigam" filter in place, expose for one minute, develop and eee is seen to be 16 
seconas. 


The photographer can then read the exposure time in seconds di 
from that sector of the test print which shows the desired den 
(Figures 43 and 44). Photometers, such as the Haynes Photo 
have been available, but since there can be a slight variance in 
speed from emulsion to emulsion there is no method more satisfac 
than one which involves the making of a test print on the same en 
sion as is to be used for the final print. 


posures of at least 10 seconds, and longer exposures if dodging or 
other manipulations are to be carried out. The longer exposures can 
be more accurately made and are easier to duplicate. 


Desirable Exposure Times 


As a general thing you should adjust the strength of the 
in your enlarger so that a negative of average density will print in 
time desired at a lens aperture of either £/5.6 or £/8. If you do 
you can open the lens up for a dense negative (or a big enlargemen 
or close it down for a thin negative (or a small enlargement) 
thus avoid the necessity for extremely short or extremely long € 
sures, neither of which is desirable. All well-designed enlargers 
be so adjusted. But what is a “desirable” printing time? 


Obviously, the professional who is producing a large num» 
prints will need to work for the minimum exposure commens* 
with quality. The amateur, however, will be well advised to use 
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6. STRAIGHT PRINTING WITH NORMAL NEGATIVES 


At long last we have cleared away most of the preliminaries ar 
are about ready to proceed with actual print making. In this chap 
we will examine each step in the enlarging process, and point k 
all of the things you must guard against to achieve quality p i 


st 


Cleanliness 


Absolute cleanliness of the darkroom as a whole, of the enl ro 
itself and of all trays and other utensils, is essential. In partic la 
chemicals in powder or crystaline form should be mixed into solutio 
outside of the darkroom, and any spilled solutions must be complete 
cleaned up, not just mopped over, or they will leave a fine de 


Clean the Enlarger 


Care should be taken to be sure that the enlarger, both i 
and out, is entirely free of dust, lint and dirt. Use the vacuum cle: 
The enlarger lens should be cleaned at frequent intervals, both fr 
and back elements, by breathing on them and wiping with a soft lin 
handkerchief or lens tissue. A dirty enlarging lens is one of the com 
monest causes of inferior print quality. 

The enlarger must be mounted on a firm support so that it re 
mains rock steady, even during a prolonged exposure. 


Safelight and Red Filter 


Do not fail to carry out the test described on page 25 to mak 
sure that your safelight is entirely safe. If it is only half-safe you & 
never achieve a clean bright highlight in any print because expose 
from the safelight will cast a veil over the print. 

While you are about it make the same test to be sure that t 
red filter on your enlarger is also safe. 


Keeping Paper 


Keep your paper supplies in a cool, dry place, away from ht 
moisture, chemical fumes and radiation. Be certain that all pap 
completely protected before turning on the white light in the : 
room. Light can go around corners, even creep inside of boxes j 
covers do not fit tight. The original envelope or box including 4 
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the 
së soft lintless c] 
Sion (dull side) 


45 Exposed for 3 seconds without 46 Exposed for 6 seconds with #5 fil- 
filter. ter. 


layers of black paper provides the best protection. 

With all equipment clean and in good order the first step in the 
enlarging process concerns the “reading” of the negative as has been 
explained in Chapter 4. 


In this chapter we are concerned only with normal negatives, 
which by definition are those which will print best with the #5 filter, 
or may also be printed without a filter because "Varigam" produces 
the same contrast without a filter as it produces with the #5 filter. 
Figure 45 was exposed for 3 seconds without any filter, Figure 46 for 
6 seconds with the #5 filter, and the results are identical. 

With the filter selected, the next step is to brush the negative 
thoroughly on both sides with a camel hair brush to remove lint and 

ust. Always handle a negative by the edges only, to avoid finger- 
prints on its surface which would show in the print. If the negative 
Carrier consists of two pieces of glass with the negative in between, 
glass should be cleaned with a glass cleaner and wiped dry with 


oth. Place the negative in the negative carrier emul- 
down. 
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214 x 214” negative and the type matter on a 4x 5” negative. 
For editorial purposes we wanted to obtain a very soft, h 
key rendition of the figure, without the umbrella, and with the ] 
of type overprinted across it. 
The problem involved was to superimpose the lettering fre 
the one negative upon the toned down figure so that they wal 
appear as one print. 
First the smaller negative of the figure was placed in the enlarge 
with the normal 3" enlarging lens and matching condensers in pla 
A blank piece of white paper was placed on the enlarging easel aj 
the negative was projected to the size desired in the final print. T 
enlarging lens was thrown slightly out of focus and a tracing of 1 
figure was made upon the paper. A test strip was then run and si 
the figure was to be subdued a soft filter was used. The most 
factory test showed an exposure of 9 seconds at £/16 with the 4 
filter in place. This data was jotted down on the piece of paper at 
the negative removed from the enlarger. 
Second, the large 4 x 5" negative of the copy was placed in th 
enlarger with the normal 5" enlarging lens and matching condenser 
The negative was focused in the enlarger to the desired size, p 
tionate to the already traced pattern of the figure on the paper, 4 
the easel was placed under the image so that the copy fell in 
desired position in relation to the figure. Again a rough tracing o e 
lettering vvas made on the plain piece of paper. The highest po. For efficient use of the light, the focal length of the condensing 
contrast was desired so that no tone other than the extreme black « lens must be such as to project an image of the light source within 
the copy would appear. A test strip was run with #10 filter, and a the projection lens. Consequently, if the focal length of the peus 
exposure of 10 seconds at £/ 16 was arrived at as giving the maximut lens is changed, the focal length of the condensers must be similarly 
contrast. changed or a great reduction in light efficiency will result. 

Now, with the 4 x 5" negative already in position, the unsensi 
tized sheet with the tracing was removed from the easel and a she 
of "Varigam" substituted. An exposure was made according to 
previous test and the "Varigam" was removed from the easel. 
back of the paper was marked so as to indicate the top for prope 
replacement on the easel for the second exposure. The 4 x 5" negativ 
was now replaced by the 214 x 214” negative, the 3” lens and con 
densers set in place and the tracing replaced on the easel. The 
and focus was adjusted so the image corresponded to the pre 
tracing. The tracing was replaced by the already once exposed shee 


E: "Varigam" and the second exposure was made. During the x 

P the umbrella portion of the negative was dodged out so that 
E. blended off into the white surroundings (Fig. 78). 

i E means of double printing and the other manipulations a 

E... change in the meaning and character of the original pictures 

has been brought about. 

Focal Length of Enlarging and Condenser Lenses 

The reader will have noticed that in making the print just dis- 
cussed we used a 3” lens and accompanying condenser lenses with 
the 214 x 214" negative and a 5" lens and accompanying condensers 
with the 4x 5" negative. Why the change? 

As a general rule the focal length of the enlarging lens should 
be approximately equal to the diagonal of the negative, for two 
reasons. First, because such a relationship assures that the lens will 
cover the negative from corner to corner and second, so that fairly 
large prints can be made without raising the enlarger head beyond 
a reasonable amount. The longer the focal length the higher the 
enlarger head must be raised for a given size print from a given 
size negative. If large blow-ups are to be made from a portion of a 
negative it is practical to deliberately use a shorter focal length than 
normal and thus reduce the projection distance. Just check to make 
sure the lens covers the portion of the negative to be printed. 


Printing-In Clouds 
We have already learned that it sometimes becomes necessary, 
when printing from two negatives on the same sheet of paper, to use 
ifferent contrasts as a means of tonal balance. Such a manipulation 
may be required because the negatives used are of different contrast 
or because they are of the same contrast and need differentiation. 


. Usually when clouds are to be added to a print which lacks 
Interest because of a bald sky (Fig. 79) there is a difference in the 
Contrast of the negatives. Since the pictures may have been shot under 
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79-80 Straight prints of negatives to be combined. 


varying conditions and at different times there are seldom the same 
tonal characteristics apparent in both negatives. A billowy cloud effect 
was selected (Fig. 80) as the one to print in with the Cypress trees 
in the foreground. A test strip showed that the picture of the clouds 
should be printed through a #6 filter for 15 seconds at £/8. Upon 
placing the second negative in the enlarger it was found that the 
proportionate size of the images did not require that the enlarging 
head be raised or lowered to achieve the desired placement of the 
two images in the composition. This, of course, makes it easier to 
proceed. Whenever it is necessary to raise or lower the enlarger 
head in order to adjust the size of the image when changing from 
one negative to the other, it is necessary to make a pencil outline of 
each image on a spare piece of paper. This outline serves as a guide 
for readjusting the enlarger, so the two images will go together as 
desired. In this particular example the negative of the tree was first 
placed in the enlarger and an exposure of 15 seconds at £/8 through 
a #8 filter was made. Always print the negative which requires the 
higher contrast filter first. The tree negative was then replaced by 
that of the clouds and without any necessity for removing the “Vafi- 
gam" from the easel, the second exposure was made with the #6 
filter for 15 seconds at f/8. Since there were some conflicting ele- 
ments at the bottom of the cloud picture, this area, up to the horizon 
line, was held back in the second exposure so that it would not print. 
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The combination print. 


If, as in some cases, the horizon line is too irregular to hold back in 
this manner it may be necessary to cut a mask from a piece of opaque 
material and print each portion of the picture separately through its 
respective filter. There is no doubt, however, that the addition of 
clouds lends the necessary pictorial interest to the scene (Fig. 81). 


Miscellaneous Considerations 


In producing prints from one or more negatives by the multiple 
exposure techniques just described, attention must be paid to adjusting 
the depth of tone and the contrast of each image so that it will appear 
to recede or come forward in the picture space as desired. 


It is not sufficient to simply produce a print identical to what 
would be made if the negatives were printed separately. If an image 
is to seem to be at a distance it should be slightly softened in printing. 
If it is to occupy the immediate foreground it should be somewhat 
more vigorous. 


If one image is enlarged to a considerable degree and the other 
only slightly some allowance should be made for that, for enlargement 
to progressively greater sizes tends to reduce contrast slightly. 

Figure 82 was made from two 4 x 5” negatives both of which 
Would print best as separate pictures with a #5 filter. Let us follow 


the procedure and see what adjustments were made in combining 
them. 


Since the foreground image was to be enlarged more than the 
ackground image, it was first necessary to make a tracing on a spare 
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piece of paper which would show the position and size of each image 
in the final print. This serves as our guide for readjusting the enlarger 
when changing from one negative to the other. 


Test strips were run on both images in their respective sizes. 
These were carefully checked against each other under white light 
and an effort was made to achieve a depth of tone and a contrast which 
would cause the foreground image to come forward and the distant 
image to recede. 


The foreground image was printed first through a #6 filter for 
10 seconds at £78 with that portion of the paper which was to receive 
the second exposure being carefully shielded. The "Varigam" paper 
was removed from the easel and marked on the back so the top could 
be identified. The second image was placed in its proper position by 
using the tracing as a guide. The "Varigam" was then replaced on 
the easel and a second exposure through the #3 filter was made for 
7 seconds at f/32, this time carefully shielding the area of the first 
exposure from the second image. Notice that we changed from a 
#5 toa #6 filter in printing the foreground image and from a #5 
to a #3 filter in printing the background image. By giving the 
foreground figure a little more contrast and allowing the background 
figure to go soft a greater illusion of depth has been obtained from 
negatives of the same quality. 


Density Control With the Softest Filters 


The worker will sometimes find that prints made with the #1 
or #2 filter will not have quite as deep a maximum black as can be 
obtained without a filter or with any of the other filters of the 10-filter 
series. These filters produce a beautiful separation of highlights and 
middle tones, but increased exposure will not produce the maximum 


black. 


This difficulty can be completely overcome by making a pre- 
liminary exposure for the shadow areas with one of the higher num- 
bered filters and then completing the exposure with the #1 or #2 
filter. Test strips should, of course, be made to determine the proper 
filters and the division of the exposure. 


When the negative contains very dense highlights which would 
ordinarily have to be burned in, this technique will often produce fine 
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Combination print in which the 
more distant image is printed 
softer to bring out a feeling of 
depth in the picture. 


highlight detail without local printing. 
Controlling Both Contrast and Exposure With Dyes 


Now that we understand the nature of "Varigam" and how it 
works we can readily see that if we applied a dye, of the same color 
as the #10 filter, to a part of a negative and then printed it, the 
part so dyed would print with the same contrast as with a #10 filter. 
Other contrasts could be produced in the same way with dyes which 
matched any of the other filters. 

Further, a light wash of a red or reddish dye would reduce the 
exposure in the area it covered because "Varigam" is not sensitive to 
red light. So, by a combination of these methods it is possible to 
achieve local control of both contrast and exposure. 

Obviously, it will take practice to learn to apply the dyes prop- 
erly. Even with experience the method requires considerable advance 
preparation. 

Because of this it is not very practical for amateur use, but if a 
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large number of identical prints need to be made from a problem 
negative, it offers a solution. 

The Du Pont Photographic Laboratory has found that the inex- 
pensive "Tintex" household dyes, widely sold by drug, variety and 
department stores, are satisfactory for the purpose. Prepare the 
following solutions: 

"Varigam" #1 Filter Dye Solution 

Dissolve 1 package (designated "large" ) of Tintex #5 Brilliant Yellow 


in 1 quart (1 liter) of water at 120° F. (52? C.). Leave any undissolved 
residue in the bottle. 


"Varigam" #5 Filter Dye Solution 
Dissolve 1 package (“large”) of Tintex #45 Old Rose in 1 quart (1 
liter) of water at 120? F. (52? C.). 


"Varigam" #10 Filter Dye Solution 


Solution A—Dissolve 1 package ("large") of Tintex #21 Cocktail Blue 
in 1 quart (1 liter) of water at 120? F. (52? C.). 

Solution B—Dissolve 1 package ("large") of Tintex #11 Fuchsia in 16 
ounces (500 cc) of water at 120? F. (52? C.). 

For use mix 3 parts of A and 1 part of B. 


It is best to apply the dyes to a sheet of Du Pont “Adlux” film, 
the same size as the negative, which has been fixed in a 20% solution 
of plain hypo, (2 ounces of hypo in 10 ounces of water) washed for 
10 minutes and thoroughly dried. 

The yellow #1 dye is applied to areas in which the contrast is 
to be reduced. The magenta #10 dye to areas in which the contrast 
is to be increased. The orange #5 dye does not affect contrast but 
reduces the effective exposure in the areas in which it is applied. 

To obtain intermediate contrasts take a small amount of the #5 
dye and add varying amounts of the #1 or the #10 dye. 

A more even application is obtained by repeated light applica- 
tions followed by blotting with a piece of drying blotter. If too much 
dye is applied it may be reduced by local application of water, or 
removed entirely with a weak solution of ammonia. 

In projection printing place the "Adlux" mask on top of the 
top glass in the negative carrier and use a third glass plate to hold the 
mask flat and in register. This separation provides ample blending 
of the colors, minimizes definite lines of demarcation, and eliminates 
the effect of the matting of the "Adlux." Thus sharp prints can be 
made without introducing added diffusion. For contact printing the 
mask occupies the same relative position but can be placed in contact 
with the back of the negative. 
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IT. TONING “VARIGAM” 


Before attempting to tone any print it is well to bear in mind 
several general facts that will relieve some of the troubles so often 
encountered in toning any photographic emulsion. Prints to be toned 
should not be left in the fixing bath any longer than the recommended 
time. The Du Pont 8-F fixing bath (see page 39) is recommended 
for prints which are to be toned. Thorough washing is an absolute 
must since any residual hypo remaining in the print will cause stains 
when the print is placed in the toner. Prints that are to be toned 
by a bleach and redevelopment method should be printed slightly 
darker than normally required for an untoned print. 


"Varilour" Preferred 


If it is known in advance that the print is to be toned it is 
advisable to make the print on "Varilour", because this emulsion 
tones more readily in a greater variety of toning formulas than any 
other variable contrast paper. 


Toning "Varilour" 


"Varilour" produces a warm black tone when processed in the 
recommended developer, Du Pont 55-D. 

Properly processed prints will tone well in any of the packaged 
toning solutions generally available, including the selenium and 
hypo-alum type toners which are not recommended for "Varigam". 


Most photographers who read this book will have a favorite 
toner with which they are reasonably familiar. In all probability 
they can continue to use that same toner on “Varilour” with equally 
good results. This does not mean that they will necessarily obtain 
precisely the same color on "Varilour" that was obtained with some 
other paper. The developing formula, the amount of exposure and 
the length of development, all have some bearing on the color of 
the toned print. Consequently, it may be necessary to make some 
slight adjustment in these factors in order to obtain the exact color 
desired. Adjustment of these factors is discussed in detail at the 
close of this chapter. 
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For those desiring to mix their own solutions for tonin 
"Varilour" the following formula is recommended by Du Pont. 


Du Pont 7-T Polysulfide Direct Toner 
Stock Solution Avoirdupois Metric 


bivepobsuing c o ce TË 6 ozs., 300 gr. 200 grams 

Sodium Carbonate 
monohydrated * ies VERBËR l oz, 300 gr. 50 grams 

“If anhydrous, use... E S E E OA EET 42.5 grams 


Materto make e a a 32 oz. 1 liter 


For use, take 1 part of stock solution to 10 parts water. 


Immerse well washed prints in diluted toner for 15-20 minutes 
at 68° BR. (20^ € y. Toning time may be shortened to 3-4 minutes 
by heating solution to 100° F. (38? C.). 

If, after use, the solution turns cloudy, add 5 grams Sodium 
Carbonate monohydrated to each liter of working solution (77 
grains per quart) to extend the working life. 

After toning, rinse prints for 1-2 minutes in a 295 Sodium 
Bisulfite solution. (20 grams of Sodium Bisulfite in 1 liter of water 
or 300 grains in 1 quart of water). 

If the emulsion becomes soft during toning, immerse prints, 
after the Sodium Bisulfite treatment, in a hardening bath made by 
diluting Du Pont 2-FH Stock Hardener with ten parts of water. 


Complete the operation by washing for 20-30 minutes in cool 
running water. 


Du Pont 2-FH Acid Hardening Bath 


Avoirdupois Metric 
Mere Ge ras Pa coru PT ACE 16 fl. ozs. 500 cc. 
Sodium Sulfite, Anhydrous... 2 ozs. 60 grams 
*AceHc Acid 2805: HO EE n 8 fl. ozs. 190 cc. 
2 ozs. 60 grams 
32 fl. ozs. 1 liter 


*To make 28% Acetic Acid dilute 3 parts glacial acetic acid with 8 parts 
of water. 


The formulas which follow are recommended for the toning of 
“Varigam” but all of them will work equally well with “Varilour”. 
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Toning "Yarigam" 

While the Du Pont Company has no prepared toner for “Vari- 
cam" they have prepared several formulas which produce very satis- 
factory results. The paper will not tone satisfactorily in hypo-alum 

nd selenium type toners, but will react favorably in most bleach 
and redeveloper toners. It is no more difficult to tone "Varigam" than 
onventional papers provided instructions are followed and care is 
cercised. Many of the prepared commercial formulas will react 
orably but only some experimentation will enable the user to 
select the tone most suitable for his needs. 


Ju Pont 4a-T Toner 


The Du Pont 4a-T formula is a redevelopment sepia toner which 
will produce a warm brown sepia tone. 


The formula is as follows: 


Bleaching Solution: 


Avoirdupots Metric 

Water, not over 80° F. (27° C.).................... 24 ounces 750.0 cc. 
Potassitim ‘Ferricyanide ns 1. n So oe 365 grains 25.0 grams 
Potassium Bromide 400 grains 27.4 grams 
Ammonium Hydroxide (28% )...................-.-.- 1^ fl. dram 2.0 cc. 
Add cold water to make i. —— x 32 ounces 1.0 liter 
Use undiluted. 
Redeveloper Solution: 
Sodium Sulfide (not sulfite) maca 1 oz. plus 

292 grains 50.0 grams 
Water. ln De E E ERU EUER cete 32 ounces 1.0 liter 


Dilute 1 part stock solution to 8 parts water for use. 

Bleach prints, which have been thoroughly fixed and washed, 
in bleaching solution until image is only faintly visible—30 seconds 
to | minute. Wash thoroughly until no trace of yellow stain remains. 
Redevelop in redeveloping solution, diluted as directed, until the 
lesired tone is obtained. Wash prints thoroughly and dry as usual. 


Prints on rough textured paper should be dried before bleaching. 


Du Pont 6-T Thiocarbamide Toner 

For a greater range of tones on "Varigam" Du Pont recommends 
their 6-T formula. By variation of the combinations of bleaches and 
redevelopers, it is possible to obtain over 50 different tones and colors 
on "Varigam." 
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The following formulas have been prepared especially for the "yarigem s og 


z aN : Së ? : Water x e Mert Le re dë ra 24 ounces 750.0 cc. 
toning of "Varigam" paper. The toning procedure is accomplished Thiocarbamide (Thiourea) Jia de ose; 44 grains 3.0 grams 
in two or three stages: Sodium:Carbonate dom e Mor T oo XE 114 ounces 45.0 grams 

Add water to make........ e eee on a 32 ounces 1.0 liter 


B.—Bleaching. T.—Toning. G— Gold Tone-modifying. 


"Varigam" Toner 6T-3 


"Varigam" Toning Bleach 6B-1 Watet e c MEE 24 ounces 750.0 cc. 

Avoirdubois Manes Thiocarbamide ( Thiourea ) exc MAS 3.0 grams 
Water ee me De: RE eT Se ait E. 2A DONE 750.0 të Potasstum: Carbonia Tee aa re loz.262 gr. 48.0 grams 
Potassium Ferricyanide ...... (514. 1320 grains 22.0 grams Add water to make c n E 32 ounces 1.0 liter 
Potassium Bromide ............ oie 365 grains 25.0 grams Various combinations of bleach and toner will give different 
Acid owatonna make uir ee ee dts 32 ounces 1.0 li A 

Es ones as shown by the following table: 

"Varigam" Toning Bleach 6B-2 Bleach in Tone in Type of Tone Resulting 
Water UdeMM DE d QUA Pres ants s 24 ounces 750.0 cc. GB En GI pe Deep brown. Slight purplish tint. 
Potassium Ferricyanide ............ oA: 320 grains 22.0 grams Cop NE Garten Deep brown tint. 
Potassium Iodide e e bates 146 grains 10.0 grams GB ae popu ue Increasing warmth with a golden 
Add water to make... Ml E ET 32 ounces 1.0 liter OBT- 2s 61:3 1-225 tinge till a bright sunlit type of 
"Varigam" Toning Bleach 6B-3 6B23i ae 61:5 — 5 sepia op ii with the combination of 6B-3 
UG aaa es ot cee eo ea AT Hh siete ees 24 ounces 750.0 cc. : $4 os M: » 
Potassium Ferricyanide ..... : 320 grains 22.0 grams GT-2 can be used instead of 6T-3 but it gives a little colder color 
Sodium Chloride .......... ee d OZ. 75 gr. 35.0 grams nd is given as an alternative when potassium carbonate is not avail- 
uter tt er eur Pee te Ee a 14 ounce 15.0 cc. ibid 
Addowater'tommake-— Ao E eee 32 ounces 1.0 liter Bv 


i 4 Gold Tone Modifier for "Varigam" prints 
Prints should be developed for one and one-half minutes at 


Avoirdupois Metric 
68° F. (20° C.) in Du Pont 55-D and fixed for at least 5 minutes in Gold/Chlot;de states T ER 14 grains 1.0 gram 
Du Pont 8-F. Potassium Thiocyanate nan nn ana nona nonës once 90 grains 6.0 grams 

Add. water to makes i TË 32 ounces 1.0 liter 


Acid hardening fixing baths are not recommended because slow 


l ; If this bath is used directly on a black and white "Varigam" 
and incomplete bleaching may occur. 


print, the resulting tone is an interesting blue-black. 

The gold tone modifier may also be used on prints which have 
been toned by any of the preceding methods. The toned print is first 
immersed in a 3% sodium chloride solution: 


Prints are then thoroughly washed, after which they are bleached 
in one of the above bleaching baths for twice the time necessary to 
completely convert the black image. Then wash again through three 


changes of water until the image is free of the yellow color of the Avoirdupois Metric 
bleach. Water A ones COE EA Se CE 24 ounces 750.0 cc. 
l Sodhim Ghierides- = ae. eee 1 ounce 30.0 grams 
The bleached print is then placed in one of the following toning Add ‘water 4o makes cn caste cts 32 ounces 1.0 liter 


baths and left until toning is complete. After treatment in the sodium chloride bath the prints are rinsed 


"Varigam" Toner 6T-1 briefly and placed in the gold tone modifier. In general the effect 


Avoirdupois Metric of this bath is to replace the golden tint by a reddish one. Toning 
Water sess __ 24 ounces 750.0 cc. may be continued from 2 to 16 minutes, the color becoming more 
Thiocarbamide (Thiourea) .. =e oe mas 3.0 grams urple as the toning proceeds. A short wash should follow before 
Sodium Hydroxide ....... 2 f ih eee 88 grains 6.0 grams E; 
Add water to make......... . cede cur ADHS 1.0 liter ying. 
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If a slight yellow stain appears on the gold toned print, it may 
be cleared with a second treatment in any standard fixing bath such 
as the 8-F previously recommended. Thorough washing should follow, 


The following table indicates the effect obtained by gold modi- 
fication after toning in the various Bleacher-Toner combinations. 


Bleach in Tone in Tone resulting after Gold Modification 
GB: QE From purplish brown to rich purple colors. 
DB:2-— 0 GENSAT Produces a more crimson-like tone. 

OB e: 61:35 ee A rich reddish brown. 

GB-2* c. (E Er A remarkably brilliant light reddish brown color, 


darkening as toning progresses. 


*The 6T-3 toners when gold modified produce less purple colors 
than the 6T-1 toners. 


All gold tone modified prints change color somewhat on drying 
and this change cannot be avoided. The color descriptions given 
above apply to the dried prints. 


Use of Ansco Direct Sepia Toner With "Varigam" 


While the Du Pont formulas offer a method of securing very 
excellent results for toning "Varigam," many darkroom workers lack 
facilities or equipment to mix chemicals and prefer a simpler and 
more direct method of toning. One of the simplest and readily avail- 
able toners that will work efficiently with "Varigam" is the Ansco 
Direct Sepia Toner. The primary objection to this toner is its odor, 
but outside of that it is one of the most desirable of prepared toners. 
It is available in liquid form and need only be diluted with water 
for use. (This toner is not recommended for "Varaloid".) 

After the print has been fixed and thoroughly washed it is 
immersed in a dilute solution of Ansco Direct Sepia mixed 1 part 
toner to 50 parts warm water. Variations of proportion will vary the 
tone from a warm split tone with more water, to a yellow brown with 
less water. The prints should be agitated in the working solution at 
105? F. (40? C.) for a period of from 3 to 10 minutes. Since the 
entire procedure is carried out in normal room light the action of the 
toner may be observed and the print pulled from the solution when- 
ever a satisfactory tone has been reached. The print must then again 
be washed thoroughly and dried. Experience and some experimenta- 
tion will establish the exact proportion to use to get the desired effect. 
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Kodak Sepia Toner With "Varigam" 


Another readily available toner of the bleach and redevelopment 
type is the Kodak Sepia Toner. In prepared powder form it is only 
necessary to add water to the two packet powders according to instruc- 
tions to have working solutions of bleach and redeveloper. Each 
packet will produce a working solution of 32 ounces and if stored in 
full tightly stoppered bottles has very good keeping qualities. 

As with all other toners the print must be fixed and thoroughly 
washed before any attempt at toning can be made. Easier toning can 
be achieved if the print is fixed in a non-acid-hardening fixing bath 
such as the Du Pont 8-F previously recommended. The print to be 
toned should be slightly darker than normal. 

First the wet print is immersed in the bleach for about 1 minute 
and agitated until the black image has disappeared. It should then 
be washed for about 1 minute in running water. The bleached and 
washed print is then placed in the toner solution and agitated until 
there is no further change in tone. The toned print should then be 
washed in running water with thorough agitation for at least ten 
minutes before it is allowed to dry. 

Various tones may be achieved by varying the length of time 
the print is first allowed to remain in the bleach. If all of the black 
is not allowed to disappear a very pleasant split tone (one in which 
there is an inherent warmth but the deepest black in the print remains 
intact) will result. Here again only experience and experimentation 


can help determine just exactly the time necessary to produce a certain 
desired tone. 


Blue Toning With "Varigam" 


While we usually think of toning in terms of "sepia" certain 
scenes such as night shots, water scenes and snow scenes are often 
enhanced with a blue tone. Two formulas are available for this 
process, the first of which, Iron Blue Toner is the simplest. 


Iron Blue Toner 


Avoirdupois Metric 
Water 25 Boor529 4. E 16 ounces 500.0 cc. 
Ferric Ammonium Citrate 14 ounce 8.0 grams 
Potassium Ferricyanide ......... V4 ounce 8.0 grams 
Acetic Acid, 28%..........-...----- ----- 9 ounces 265.0 cc. 
Add;cold'water to'make--—— a v ln 32 ounces 1.0 liter 
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The solution should be prepared with distilled water. Do not 
use chipped or cracked enameled trays. Hard rubber or stainless steel 
trays are recommended. 

Prints to be toned should have been fixed in a plain non-harden- 
ing fixing bath, such as formula 8-F. 

After toning, the prints will have a greenish cast which washes 
out to a clear blue in running water. Care must be exercised in wash- 
ing the blue toned prints, because the blue tone is soluble in alkaline 
water. To prevent fading of the brilliant blue during washing, the 
wash water should be slightly acidified with acetic acid at regular 
intervals during the washing period. Washing time will average 
about 10 minutes before excessive loss of the blue tone is noted. 

Prints to be toned should be slightly lighter than is desired in 
the finished print because the toner has a tendency to intensify. 


Ilford Geld-Thiocarbamide Toner: 


Avoirdupois Metric 
A-"Whiocarbamide Ds € ge nc cece nde 225 grains 14 grams 
Water to’ make ii Mit 37 OMNCES 1.0 liter 
Se GJE CA GJ tn eR 225 grains 14 grams 
AVaterrtoumnake i bes et one ee 32 ounces 1.0 liter 
CHG Chloride sre wee ee ae 88 grains 6 grams 
Matemutounakerd eot cU S 32 ounces 1.0 liter 


The three portions of this formula must be mixed separately. 
For use, one part each of A, B, and C and 10 parts of water are used. 
Prints should be toned up to 15 minutes or as necessary and washed 
thoroughly after toning. For best toning with this formula prints 
should have been developed in a warm tone developer. 

Following are two procedures favored by R. V. Kendall, an 
experienced amateur who does much toning on "Varigam." Develop 
the print for not less than six minutes in: 


Edwal 106 
Avoirdupois Metric 

EN sepe i mel Pec c cue e ten 24 ounces ITO CC: 
Sodiümcsulphite; e es cee V4 ounce 40 grains 10.3 grams 
Sodium Carbonate, monohydrated........ Y ounce 33 grains 17.2 grams 
CONT od tat at och et NET eae EE NË 49 grains 3.4 grams 
FivdroquinoBe oe TEES e aL 17 grains 1.2 gram 
Potassium Bromide —..——————— eer 7 grains 48 gram 
Water to make ...... ..32 ounces 1 liter 


Dissolve chemicals in the order given. 
Use at full strength. 
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This formula produces a pleasing warm black. Prints so devel- 
oped tone to an attractive blue color in the Gold-Thiocarbamide 
toner, page 92, and they may also be toned in Selenium type toners, 
although such toners are not generally recommended for “Varigam.” 

An alternate procedure is to develop the print up to 3 minutes 
in Du Pont 55-D. Bleach in Du Pont 6B-1 (which does not 
completely bleach out) and then tone in a mixture of equal parts of 
55-D (working solution) and Du Pont 6T-1. This reduces the yellow- 
ness of the brown tone. Of course, the Du Pont 8-F fixing solution 
should be used on all prints which are to be toned. 

While “Varigam” has often been considered more difficult to 
tone than conventional papers, this is not so provided reasonable 
care is taken and all directions are carefully carried out. Remember 
that some control in toning is exercised in the selection of the surface, 
paper developer and exposure. Somewhat cooler tones will result if 
the cold tone developers such as 53-D are used for the original devel- 
opment. The exposure time and development time are also prime 
factors. We have already seen that extended development or the 
reverse within the 142 to 242 minute limits recommended for the 
paper, affect the tone as well as the contrast of the paper. The longer 
exposure and shorter developing time will provide warmer color than 
the shorter exposure and extended development procedure. After 
some experience has been gained in the selection of a developer and 
toner combination, the effect desired can be more easily duplicated. 
With proper manipulation a great many different tones and colors 
can be obtained and very pleasing effects achieved. 


Toning "Varaloid" 

The toning characteristics of "Varaloid" are very similar to 
those of “Varigam”. Consequently if you wish to tone “Varaloid” 
simply follow the instructions given above for the toning of 
"Varigam". 
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12. Physical Characteristics of Available 
Variable Contrast Papers 


eS [Et 


In 1954 Du Pont licensed Ansco, Grant and Haloid to manu- 
facture variable contrast photographic papers. The Grant product 
is sold only to the government and Ansco, so far, is only making a 
special product for use in high power rollhead printers. 

The Haloid Company does not sell through photographic deal- 
ers, only direct to the consumer, but they are now offering three 
papers, regular “Varaloid”, High Speed "Varaloid" and "Fast Vara- 
loid Proof". 

Variable contrast papers are not limited in their scope by any 
lack of interesting physical characteristics and with the advent of the 
new surfaces supplied by the addition of "Varilour" and "Varaloid" 
to the already popular surfaces of “Varigam”, there is a surface, tint 
or weight, suitable for almost any type of work. While all printing 
papers consist of an emulsion coated upon a supporting surface, the 
surface may be finished in a variety of textures, weights and tints, 
as explained in Chapter 1. 


Available "Varigam" surfaces and weights are as follows: 


Surface Surface $ 
Desig- Description Desig- Description 
nation nation 
AS White Semi-Matte, Single Weight DS Velvet Grain Natural White 
AL* White Semi-Matte, Document High Lustre, D.W. 
Weight I White Rough Matte, Medium 
B* White Semi-Matte, Double Weight 
Weight R** White Glossy, Single Weight 
BT* White Semi-Gloss, Double T** White Glossy, Double Weight 
Weight Y*** Cream White Silk, Double 
DL** Velvet Grain Natural White Weight 
Lustre, D.W. 


* Also available in High Speed "Varigam". 
** Also available in High Speed "Varigam" and “Varilour”. 
*** Available in Regular "Varigam" and “Varilour”. 
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A and AL are best for documentary copies. AL may be folded 
for enclosure in mail, etc. 

B and I are a good choice if retouching with pencil or etching 
knife is to be used. 

R and T are the glossy surfaces and the smooth surface of BT 
is also suitable for reproduction purposes when glossy is not specified. 

DL and DS are ideal for portraits or landscape scenes. The fine 
pebbly surface seems to add richness to the print. DL is also recom- 
mended if the print is to be oil colored. 

The rough texture of I is fine for portraits of older people, or 
for any picture where detail is to be surpressed. 

High key prints appear to best advantage on B or I, while the 
silk surface of Y is popular for wedding photographs. 

Envelope sizes of Du Pont papers are available in five packages 
only, Á" x5", 5"x7", and 8"x10" in 25'sand the 11"x14" and 16"x20" 
in 10's. Other sizes are available in boxes of 100, 250 and 500 sheets 
up to and including 8"x10". Other sizes on up to 20"x24" are avail- 
able in boxes of 50 and 250. For other available sizes and rolls see 
your dealer. 

Available "Varaloid" surfaces and weights are as follows: 


Surface Surface 
Desig- Description Desig- Description 
nation nation 
E Smooth Matte, White, Single FF Glossy, White, Double Weight 
Weight GG Semi-Rough, White Eggshell 
F Glossy, White, Single Weight Surface, Double Weight 
EE Smooth Matte, White, Double Silk Silk Finish, Double Weight, 
Weight White 


All of these surfaces are available in Regular "Varaloid" and 
High Speed "Varaloid" except silk which is stocked in High Speed 
only. 

“Fast Varaloid Proof" is a white rough matte suitable for pencil 
and the use of the etching knife. 

“Varaloid” is printed with the Du Pont Plastic Filters; the 
Du Pont S-55X safelight is recommended and in all other respects 
it is handled exactly the same as "Varigam". A contrast comparison 
with "Varigam" and two graded papers is given in the table on 
page 45 and a similar speed comparison is given in the graph on 
page 48. "Varaloid" will not tone readily in any of the prepared single 
solution toners. It is best toned by the bleach and redevelopment 
method. Its toning characteristics are similar to those of "Varigam". 
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ADVANTAGES of V.C. papers, 13 

Aristo contact printer, 34 

Aristo Grid Lamp Products, 4, 26, 29, 34 
Available V.C. papers, 94 

Azan, Andrew, 29 


BESELER Co., Charles, 20, 27 


Burning-in, 65 


CLEANING enlarger, 54 
Cleanliness in darkroom, 54 
Clouds, printing in, 79 
Cold Light, 26 
Combination printing, 77 
Condensers, enlarging, 79 


Contact printing, 31 
cquipment for, 32 
filters for, 31 
Contrast, balancing, 13 
comparison of V.C. papers, 44, 45 
controlling with dyes, 82 
effect of exposure and development on, 62 
effect of in printing, 11 
for pictorial emphasis, 60 
in graded papers, 10 
in negatives, 10 
in subject, 9 
in V.C. papers, 12 
local variation of, 69 
reading negative, 41 
three kinds of, 9 


Developer additives, 40 

Developers for V.C. papers, 30 
Development, time of, 57 

Diffusion, 67 

Disadvantages of V.C. papers, 16 

Dodging, 63 

Drying prints, 59 

Du Pont de Nemours & Co., I. E., 4, passim 


ELEcTRONIC V.C. Timer, 30 
Enlargers, 24 

Evolution of V.C. papers, 6 
Exposure, desirable times, 52 


factors determining, 49 
testing for, 49, 52 


FILTER Holders, 21 
Du Pont, 22 
Omega, 21 
own adaptation of, 22 
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Filters for V.C. papers, 18 
selecting, 42 
sheet, 31 

Fixing baths, 39, 58, 85 


GRAD-A-CON, 29 


HAGAMAN, R. Seward, 4 
Haloid Co., 4, 8 
Harrison & Harrison, 20 


Konak Projection Print Scale, 52 


LENSES, enlarging, 79 

Light sources, cold light, 26 
enlargers, 24 
tungsten, 24 
variable, 28 


MASKING negative, 56 
NEGATIVE contrast, IO 


PAPER contrast, compared, 45 
described, 10 
with graded papers, 11 
with V.C. papers, 14 
Papers, available V.C., 94 
physical characteristics of, 12, 94 
Potter, Rowland S., 4, 6 


SAFELIGHTS, 24 
Du Pont S-55X, 24 
testing, 25 
Yankee, 24 
Sandwiched negatives, printing from, 75 
Simmons Bros., Inc., 4, 30 
Speed, of V.C. papers, 48 
Stop bath, 38, 58 
Subject contrast, 9 


Tartes and Charts 
contrast comparison of V.C. papers, 45, 46 
speed comparison of V.C. papers, 48 
Toninc, “Varaloid””, 93 
“Varigam’’, 87 
“Varilour'', 85 


URBAN Converter units, 33 


VARICON, contact printer, 32 
Vari-Lamp, 26 
Vignetting, 67 


VasHING the print, 58 


